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1
NUCLEIC ACID CONSTRUCT COMPRISING
PYRIPYROPENE BIOSYNTHETIC GENE
CLUSTER AND MARKER GENE

CROSS-REFERENCE TO RELATED
APPLICATION

This patent application claims priority to Japanese Patent
Application No. 14700/2010 that was filed on Jan. 26, 2010
and Japanese Patent Application No. 253183/2010 that was
filed on Nov. 11, 2010, and the entire disclosures of all are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of Invention

The present invention relates to a nucleic acid construct
comprising a pyripyropene biosynthetic gene cluster and a
marker gene.

2. Background Art

It has been thus far proven that there are 18 types of natu-
rally-occurring analogs from pyripyropene A to pyripyropene
R in pyripyropenes, which analogs differ in structures of their
side chains (Non-patent Document 1).

It has been disclosed that pyripyropenes have an ACAT
inhibitory activity (Patent Document 1). Application thereof
to treatment of diseases caused by cholesterol accumulation
orthe like is expected. Also, it has been disclosed that pyripy-
ropenes have an insecticidal activity against Helicoverpa
armigera larva (Non-patent Document 2), Diamondback
moth larva (Patent Document 2), 7enebrio molitor (Patent
Document 2) or aphids (Patent Document 3) and application
thereof to insecticides is expected.

It has been known that pyripyropenes are produced as
secondary metabolites by filamentous fungus. For instance, it
has been disclosed that Penicillium coprobium PF1169 strain
(Patent Document 4), Aspergillus fumigatus IFO-1289 strain
(Patent Document 5), Fupenicillium reticulosporum NRRL-
3446 strain (Non-patent Document 2) or Penicillium griseof-
ulvum F1959 strain (Patent Document 2) each produces
pyripyropenes.

Industrial production of pyripyropenes is carried out by
culturing the above-mentioned production bacteria and col-
lecting pyripyropenes. In general, the amount of secondary
metabolism products produced by a separated naturally-oc-
curring microorganism is small. In order to use this industri-
ally, productivity of these desired products needs to be
improved.

To improve the productivity of the desired products, stud-
ies for a method for culturing the desired product-producing
microorganisms, studies for components of culture media and
modifications of fermentation conditions such as addition of
precursors, as well as modifications of bacterial strains using
mutation by irradiation with ultraviolet light or mutagens
have been carried out. Further, in addition to these methods,
the improvement of the productivity using gene recombina-
tion has recently been carried out.

A general method in the improvement of the productivity
by gene recombination is to enhance expression of a biosyn-
thetic gene. For instance, by this method, a method for
improving productivity of PF1022 substance produced by
Agonomycetales is disclosed (Patent Document 6). In order to
apply this method, it is required that the biosynthetic gene of
adesired product be isolated and a method for transformation
be established in a desired product-producing microorgan-
ism.
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As for pyripyropenes, there are thus far no reports on
isolation of their biosynthetic gene cluster. In addition, a
method for transformation of a pyripyropene-producing fun-
gus as a host has not been established. Therefore, it has thus
far been difficult to introduce the biosynthetic gene cluster of
pyripyropenes into the pyripyropene-producing microorgan-
ism and the improvement of the productivity by gene recom-
bination is not able to be attained.

PRIOR ART REFERENCES
Patent Documents

[Patent Document 1] Japanese Patent Laid-Open Publication
No. 184158/1994

[Patent Document 2] WO2004/060065

[Patent Document 3] WO2006/129714

[Patent Document 4] Journal of Technical Disclosure No.
500997/2008

[Patent Document 5] Japanese Patent Laid-Open Publication
No. 360895/1992

[Patent Document 6] Japanese Patent No. 3961289

Non-Patent Documents

[Non-patent Document 1] Journal of Antibiotics (1996),
49(3), 292-298

[Non-patent Document 2] Applied and Environmental
Microbiology (1995), 61 (12), 4429-4435

SUMMARY OF THE INVENTION

The present inventors have now found that, by expressing
a nucleic acid construct comprising a pyripyropene biosyn-
thetic gene cluster and marker gene in a host, productivity of
pyripyropenes is significantly improved. The present inven-
tion has been made based on such finding.

Accordingly, an object of the present invention is to pro-
vide a nucleic acid construct comprising a pyripyropene bio-
synthetic gene cluster and marker gene.

According to one embodiment of the present invention, a
nucleic acid construct comprising a pyripyropene biosyn-
thetic gene cluster and marker gene is provided.

Also, according to another embodiment of the present
invention, a transformant which is obtainable by introducing
the above-mentioned nucleic acid construct into a host is
provided.

Further, according to another embodiment of the present
invention, a transformant which is obtainable by simulta-
neously or separately introducing a nucleic acid construct
comprising the above-mentioned pyripyropene biosynthetic
gene cluster and the nucleic acid construct comprising the
above-mentioned marker gene into a host is provided.

In addition, according to another embodiment of the
present invention, a method for producing pyripyropenes
comprising culturing the above-mentioned transformant and
collecting pyripyropenes from a culture is provided.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 shows an electrophoresis pattern of PCR products
by agarose gel. For the electrophoresis, the PCR products
amplified using the following primers were used: M: molecu-
lar weight marker (100 bp ladder), lane 1: primers of SEQ ID
NOs:1 and 2, lane 2: primers of SEQ ID NOs:239 and 240,
lane 3: primers of SEQ ID NOs:237 and 238, lane 4: primers
of SEQ ID NOs:241 and 242, lane 5: primers of SEQ ID
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NOs:247 and 248, lane 6: primers of SEQ ID NOs:251 and
252, lane 7: primers of SEQ ID NOs:245 and 246, lane 8:
primers of SEQ ID NOs:243 and 244, lane 9: primers of SEQ
1D NOs:249 and 250, lane 10: primers of SEQ ID NOs:235
and 236, lane 11: primers of SEQ ID NOs:233 and 234, lane
12: primers of SEQ ID NOs:227 and 228, lane 13: primers of
SEQ ID NOs:229 and 230, lane 14: primers of SEQ ID
NOs:231 and 232.

FIG. 2 Similarly to FIG. 1, FIG. 2 shows an electrophoresis
pattern of PCR products by agarose gel. For the electrophore-
sis, the PCR products amplified using the following primers
were used: M: molecular weight marker (100 bp ladder), lane
1: primers of SEQ ID NOs:253 and 254, lane 2: primers of
SEQ ID NOs:257 and 258, lane 3: primers of SEQ ID NOs:
259 and 260, lane 4: primers of SEQ ID NOs:255 and 256,
lane 5: primers of SEQ ID NOs:261 and 262.

FIG. 3 Similarly to FIG. 1, FIG. 3 shows an electrophoresis
pattern of PCR products by agarose gel. For the electrophore-
sis, the PCR products amplified using the following primers
were used: lane 1: molecular weight marker (100 bp ladder),
lane 2: primers of SEQ ID NOs:264 and 265 (400 bp ampli-
fied fragment).

FIG. 4 shows the map of plasmid vector pBI-AnGPD-
EGFP for the filamentous fungus used. In this figure, RB
refers to the right border, HYG" refers to the Hygromycin
resistance coding region, PAngpdA refers to the Aspergillus
nidulans glyceraldehyde-3-phosphate dehydrogenase pro-
moter, EGFP refers to the enhanced green fluorescent protein
coding region, TAngpdA refers to the Aspergillus nidulans
glyceraldehyde-3-phosphate dehydrogenase terminater, and
LB refers to the left border.

In FIG. 5A, the left panel shows hygromycin-resistant
colonies formed with Agrobacterium infection, and the right
panel shows the results of the observation of the GFP fluo-
rescence.

In FIG. 5B, the left panel shows the colonies of Penicillium
coprobium strain PF1169 without Agrobacterium infection,
the colonies being formed in medium containing no hygro-
mycin, and the right panel shows the results of the observation
of the GFP fluorescence.

DETAILED DESCRIPTION OF THE INVENTION

Deposition of Microorganisms

Escherichia coli (Escherichia coli EPI300™-T1®) trans-
formed with plasmid pCC1-PP1 has been deposited with
International Patent Organism Depositary, National Institute
of Advanced Industrial Science and Technology (Address:
AIST Tsukuba Central 6, 1-1-1 Higashi, Tsukuba, Ibaraki,
Japan, 305-8566), under accession No. FERM BP-11133
(converted from domestic deposition under accession No.
FERM P-21704) (identification reference by the depositor:
Escherichia coli EPI300™-T1®/pCC1-PP1) as of Oct. 9,
2008 (original deposition date).

Escherichia coli transformed with plasmid pPYRIO2 has
been deposited with International Patent Organism Deposi-
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tary, National Institute of Advanced Industrial Science and
Technology (Address: AIST Tsukuba Central 6, 1-1-1
Higashi, Tsukuba, Ibaraki, Japan, 305-8566), under acces-
sion No. FERM BP-11203 (identification reference by the
depositor: XL.1-Blue MRA/pPYRI02) as of Dec. 14, 2009.

Escherichia coli transformed with cosmid pPYRIO7 has
been deposited with International Patent Organism Deposi-
tary, National Institute of Advanced Industrial Science and
Technology (Address: AIST Tsukuba Central 6, 1-1-1
Higashi, Tsukuba, Ibaraki, Japan, 305-8566), under acces-
sion No. FERM BP-11316 (identification reference by the
depositor: XLL1-Blue MRA/pPYRIO7) as of Dec. 1, 2010.

Pyripyropene Biosynthetic Gene Cluster

The pyripyropene biosynthetic gene cluster in the present
invention is arranged in a nucleic acid construct so as to be
able to be expressed with the marker gene described later in a
host. As long as it is a gene cluster involved in biosynthesis of
pyripyropenes, it is not particularly restricted. Preferably, a
construct comprising the full length of at least one nucleotide
sequence selected from the nucleotide sequences in (I) to (IV)
below or a part thereof is provided:

(D a nucleotide sequence from 2911 to 27797 in SEQ ID
NO:266;

(II) a nucleotide sequence which is capable of hybridizing
with a sequence complementary to the nucleotide sequence
from 2911 to 27797 in SEQ ID NO:266 under stringent con-
ditions, and which encodes a protein substantially equivalent
to a protein encoded by the nucleotide sequence from 2911 to
27797 in SEQ ID NO:266;

(III) a nucleotide sequence of a polynucleotide of the
nucleotide sequence from 2911 to 27797 in SEQ ID NO:266
in which one or more nucleotides are deleted, substituted,
inserted or added, and which encodes a protein substantially
equivalent to a protein encoded by the nucleotide sequence
from 2911 to 27797 in SEQ ID NO:266; and

(IV) a nucleotide sequence which has at least 90% identity
to a polynucleotide of the nucleotide sequence from 2911 to
27797 in SEQ ID NO:266, and which encodes a protein
substantially equivalent to a protein encoded by the nucle-
otide sequence from 2911 to 27797 in SEQ ID NO:266.

According to a further preferred embodiment of the pyripy-
ropene biosynthetic gene cluster in the present invention, it is
a gene cluster comprising a gene in interest and an expression
regulatory region. Here, the gene in interest is one having one
or more genes encoding a protein involved in biosynthesis of
pyripyropenes. Also, the expression regulatory region is not
restricted as long as it has a nucleotide sequence necessary to
regulate expression of the above-mentioned gene in interest
in a host. For instance, promoters and terminators which are
nucleotide sequences regulating the amount of transcription
of'the gene in interest in a host are included. In addition, the
protein involved in the biosynthesis of pyripyropenes is, for
example, a protein involved in any of the biosynthetic path-
ways shown in the following Scheme 1.

TABLE 1

HO

e}

A

=N

Nicotinic acid

CoA ligase
_— =
SEQ ID NO: 267



US 9,090,924 B2
5 6
TABLE 1-continued

X
| PKS
CoA—S / e —
SEQ ID NO: 268
e}
X
o | PKS
0 o 2N seQ
NO: 268
¢}
5-(3-pyridyl)-3,
5- .
dioxopentanoicacid 4-0%0-6-(3-pyridyl)-
a-pyrone
UbiAPT
+ _—
_ _ SEQID
OPP NO: 273
X
FPP(farnesylpyrophosphate)
= -continued
Scheme 1 -
40
FMO AT
ey ———— SEQID
SEQID NO: 272 45 NO: 274
.
50 =
DeacetylPyripyropene E
4-hydroxy-6-(pyridin-3-y1)-3-((2E,6E)- yiFyripyrop
3,7,11-trimethyldodeca-2,6,10-trienyl)-
2H-pyran-2-one
55
P450-1
—_—»
SEQ ID
Cyclase NO: 269
_———
SEQID NO: 271 60
65

Pyripyropene E
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-continued

—_—
.
no””
11-Deacety!Pyripyropene O
L 23
AT-2
L 3
SEQ ID NO: 275
P450-2
—_—
SEQ ID
NO: 270
Pyripyropene O
AT-2
SEQID
NO: 275

7-DeacetylPyripyropene A
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-continued

Pyripyropene A

According to a preferred embodiment of the gene in inter-
est in the present invention, a nucleic acid construct compris-
ing a nucleotide sequence encoding at least one amino acid
sequence selected from SEQ ID NOs:267 to 275, or a sub-
stantially equivalent amino acid sequence thereto is provided.

According to a further preferred embodiment of the gene in
interest in the present invention, a nucleic acid construct
comprising at least one nucleotide sequence selected from the
nucleotide sequences in (1) to (4) below is provided:

(1) a nucleotide sequence in (a) to (i) below:

(a) a nucleotide sequence from 3342 to 5158 of a nucle-

otide sequence shown in SEQ 1D NO:266,

(b) a nucleotide sequence from 5382 to 12777 of a nucle-

otide sequence shown in SEQ 1D NO:266,

(c) anucleotide sequence from 13266 to 15144 of a nucle-

otide sequence shown in SEQ 1D NO:266,

(d) a nucleotide sequence from 16220 to 18018 of a nucle-

otide sequence shown in SEQ 1D NO:266,

(e) anucleotide sequence from 18506 to 19296 of a nucle-

otide sequence shown in SEQ 1D NO:266,

() a nucleotide sequence from 19779 to 21389 of a nucle-

otide sequence shown in SEQ 1D NO:266,

(g) anucleotide sequence from 21793 to 22877 of a nucle-

otide sequence shown in SEQ 1D NO:266,

(h) a nucleotide sequence from 23205 to 24773 of a nucle-

otide sequence shown in SEQ ID NO:266, and

(1) a nucleotide sequence from 25824 to 27178 of a nucle-

otide sequence shown in SEQ 1D NO:266;

(2) a nucleotide sequence which is capable of hybridizing
with a sequence complementary to the nucleotide sequence in
(1) under stringent conditions, and which encodes a protein
substantially equivalent to a protein encoded by each nucle-
otide sequence;

(3) a nucleotide sequence of a polynucleotide of the nucle-
otide sequence in (1) in which one or more nucleotides are
deleted, substituted, inserted or added, and which encodes a
protein substantially equivalent to a protein encoded by each
nucleotide sequence; and

(4) anucleotide sequence which has at least 90% identity to
apolynucleotide of the nucleotide sequence in (1), and which
encodes a protein substantially equivalent to a protein
encoded by each nucleotide sequence.

According to a still further preferred embodiment of the
gene in interest in the present invention, a nucleic acid con-
struct comprising at least one nucleotide sequence selected
from the nucleotide sequences in (1) to (4) below is provided:
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(1) anucleotide sequence comprising all of the full length
nucleotide sequences in the above-mentioned (a) to (i) or (a)
to (h);

(2) a nucleotide sequence which is capable of hybridizing
with a sequence complementary to the nucleotide sequence in
(1) under stringent conditions, and which encodes a protein
substantially equivalent to a protein encoded by the nucle-
otide sequence;

(3) a nucleotide sequence of a polynucleotide of the nucle-
otide sequence in (1) in which one or more nucleotides are
deleted, substituted, inserted or added, and which encodes a
protein substantially equivalent to a protein encoded by the
nucleotide sequence; and

(4)anucleotide sequence which has at least 90% identity to
apolynucleotide of the nucleotide sequence in (1), and which
encodes a protein substantially equivalent to a protein
encoded by the nucleotide sequence.

According to a preferred embodiment of the expression
regulatory region in the present invention, a nucleic acid
construct comprising at least one nucleotide sequence
selected from the nucleotide sequences in (1) to (4) below is
provided:

(1) a full length nucleotide sequence in (j) to (s) below, or
a part thereof:

(j) anucleotide sequence from 2911 to 3341 of anucleotide

sequence shown in SEQ ID NO:266,

(k) a nucleotide sequence from 5159 to 5381 of a nucle-

otide sequence shown in SEQ 1D NO:266,

(1) a nucleotide sequence from 12778 to 13265 of a nucle-

otide sequence shown in SEQ 1D NO:266,

(m) a nucleotide sequence from 15145 to 16219 of a nucle-

otide sequence shown in SEQ 1D NO:266,

(n) a nucleotide sequence from 18019 to 18505 of a nucle-

otide sequence shown in SEQ 1D NO:266,

(0) a nucleotide sequence from 19297 to 19778 of a nucle-

otide sequence shown in SEQ 1D NO:266,

(p) a nucleotide sequence from 21390 to 21792 of a nucle-

otide sequence shown in SEQ 1D NO:266,

(q) a nucleotide sequence from 22878 to 23204 of a nucle-

otide sequence shown in SEQ 1D NO:266,

(r) a nucleotide sequence from 24774 to 25823 of a nucle-

otide sequence shown in SEQ ID NO:266, and

(s) a nucleotide sequence from 27179 to 27797 of a nucle-

otide sequence shown in SEQ 1D NO:266;

(2) a nucleotide sequence which is capable of hybridizing
with the nucleotide sequence in (1) under stringent condi-
tions, and which has a function substantially equivalent to
each nucleotide sequence;

(3) a nucleotide sequence of a polynucleotide of the nucle-
otide sequence in (1) in which one or more nucleotides are
deleted, substituted, inserted or added, and which has a func-
tion substantially equivalent to each nucleotide sequence; and

(4)anucleotide sequence which has at least 90% identity to
apolynucleotide of the nucleotide sequence in (1), and which
has a function substantially equivalent to each nucleotide
sequence.

According to a more preferred embodiment of the expres-
sion regulatory region in the present invention, a nucleic acid
construct comprising at least one nucleotide sequence
selected from the nucleotide sequences in (1) to (4) below is
provided:

(1) anucleotide sequence comprising all of the full length
nucleotide sequences in the above-mentioned (j) to (s) or (j) to

(0);
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(2) a nucleotide sequence which is capable of hybridizing
with the nucleotide sequence in (1) under stringent condi-
tions, and which has a function substantially equivalent to
each nucleotide sequence;

(3) a nucleotide sequence of a polynucleotide of the nucle-
otide sequence in (1) in which one or more nucleotides are
deleted, substituted, inserted or added, and which has a func-
tion substantially equivalent to each nucleotide sequence; and

(4) anucleotide sequence which has at least 90% identity to
apolynucleotide of the nucleotide sequence in (1), and which
has a function substantially equivalent to each nucleotide
sequence.

As the pyripyropene biosynthetic gene cluster in the
present invention, the full length or a part of biosynthetic gene
cluster derived from a pyripyropene-producing fungus can be
isolated to be used, preferably the full length or a part of the
pyripyropene biosynthetic gene cluster derived from Penicil-
lium coprobium PF1169 strain shown in SEQ ID NO:266 can
be used, and further preferably the full length pyripyropene
biosynthetic gene cluster derived from Penicillium copro-
bium PF1169 strain shown in SEQ ID NO:266 can be used.

In the present invention, the term “substantially equivalent
amino acid sequence” means an amino acid sequence which
does not affect an activity of a polypeptide despite the fact that
one or more amino acids are altered by substitution, deletion,
addition or insertion. Preferably, an amino acid sequence
which is altered by amino acid substitution, deletion, addition
or insertion has a sequence identity of 70% or more, prefer-
ably 80% or more, more preferably 90% or more, still more
preferably 95% or more, and still more preferably 98% or
more to the amino acid sequence before alteration and the
like. Further, the number of the altered amino acid residues is
preferably 1 to 40, more preferably 1 to 20, still more prefer-
ably 1 to 10, still more preferably 1 to 8, and most preferably
1to 4.

Further, an example of the alteration which does not affect
the activity includes conservative substitution. The term
“conservative substitution” means substitution of preferably
1 to 40, more preferably 1 to 20, more preferably 1 to 10, still
more preferably 1 to 8, and most preferably 1 to 4 amino acid
residues with other chemically similar amino acid residues
such that the activity of the polypeptide is not substantially
altered. Examples thereof include cases where a certain
hydrophobic amino acid residue is substituted with another
hydrophobic amino acid residue and cases where a certain
polar amino acid residue is substituted with another polar
amino acid residue having the same charges. Functionally
similar amino acids capable of such a substitution are known
in the art for each amino acid. Concretely, examples of non-
polar (hydrophobic) amino acids include alanine, valine, iso-
leucine, leucine, proline, tryptophan, phenylalanine,
methionine and the like. Examples of polar (neutral) amino
acids include glycine, serine, threonine, tyrosine, glutamine,
asparagine, cysteine and the like. Examples of positively
charged (basic) amino acids include arginine, histidine,
lysine and the like. Examples of negatively charged (acidic)
amino acids include aspartic acid, glutamic acid and the like.

The term, “stringent conditions” in the present invention
means conditions where a washing operation of membranes
after hybridization is carried out at high temperatures in a
solution with low salt concentrations, a person skilled in the
art would be able to appropriately determine the condition,
for example, the condition includes the condition of washing
in a solution with 2xSSC (1xSSC: 15 mM trisodium citrate,
150 mM sodium chloride) and 0.5% SDS at 60° C. for 20
minutes, and the condition of washing in a solution with



US 9,090,924 B2

11
0.2xSSC (1xSSC: 15 mM trisodium citrate, 150 mM sodium
chloride) and 0.1% SDS at 60° C. for 15 minutes.

Hybridization can be carried out in accordance with a
known method. Also, in cases where a commercially-avail-
able library is used, it can be carried out in accordance with a
method described in the attached instructions.

In the present description, the term “identity” (also referred
to as homology) for nucleotide sequences means a degree of
match of bases constituting each sequence among the
sequences to be compared. At that time, the presence of a
gap(s) and characteristics of the amino acids are taken into
account. Any values of the “identity” shown in the present
description may be values calculated using a homology
search program known to those skilled in the art. For instance,
the value can be readily calculated by using default (initial
setting) parameters in FASTA, BLAST or the like.

In the present description, the “identity” for nucleotide
sequences is 90% or more, preferably 95% or more, more
preferably 98% or more, still more preferably 99% or more.

In the present description, the term, “one or more nucle-
otides are deleted, substituted, inserted or added in a poly-
nucleotide” means that alteration was made by a known
method such as a site specific mutagenesis method, or sub-
stitution or the like of a plurality of nucleotides in a degree at
which they may naturally occur. The number of the altered
nucleotides is one or more nucleotides (for example, one to
several nucleotides or 1, 2, 3 or 4 nucleotides).

The term “nucleotide sequence which encodes a protein
substantially equivalent to the protein encoded by the (each)
nucleotide sequence” means a nucleotide sequence encoding
a protein which has an activity equivalent to that of “the
protein encoded by the (each) nucleotide sequence.”

It is preferred that a protein substantially equivalent to a
protein encoded by the nucleotide sequence from 3342 to
5158 of the nucleotide sequence shown in SEQ ID NO:266
have CoA ligase activity.

It is preferred that a protein substantially equivalent to a
protein encoded by the nucleotide sequence from 5382 to
12777 of the nucleotide sequence shown in SEQ ID NO:266
have LovB-like polyketide synthase (PKS) activity.

It is preferred that a protein substantially equivalent to a
protein encoded by the nucleotide sequence from 13266 to
15144 of the nucleotide sequence shown in SEQ ID NO:266
have Cytochrome P450 monooxygenase (1) (P450-1) activ-
ity.

It is preferred that a protein substantially equivalent to a
protein encoded by the nucleotide sequence from 16220 to
18018 of the nucleotide sequence shown in SEQ ID NO:266
have Cytochrome P450 monooxygenase (2) (P450-2) activ-
ity.

It is preferred that a protein substantially equivalent to a
protein encoded by the nucleotide sequence from 18506 to
19296 of the nucleotide sequence shown in SEQ ID NO:266
have Cyclase (IMP: Integral membrane protein) activity.

It is preferred that a protein substantially equivalent to a
protein encoded by the nucleotide sequence from 19779 to
21389 of the nucleotide sequence shown in SEQ ID NO:266
have FAD-dependent monooxygenase (FMO) activity.

It is preferred that a protein substantially equivalent to a
protein encoded by the nucleotide sequence from 21793 to
22877 of the nucleotide sequence shown in SEQ ID NO:266
have UbiA-like prenyltransferase (UbiAPT) activity.

It is preferred that a protein substantially equivalent to a
protein encoded by the nucleotide sequence from 23205 to
24773 of the nucleotide sequence shown in SEQ ID NO:266
have Acetyltransferase (AT) activity.
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It is preferred that a protein substantially equivalent to a
protein encoded by the nucleotide sequence from 25824 to
27178 of the nucleotide sequence shown in SEQ ID NO:266
have Acetyltransferase-2 (AT-2) activity.

“A nucleotide sequence having a function substantially
equivalent to each nucleotide sequence” is not particularly
restricted as long as it has the function equivalent to “each
nucleotide sequence”, and, for example, means that a func-
tion to regulate expression of a gene in interest is equivalent,
and, more particularly, for example, a function of a promoter
activity or terminator activity is equivalent.

The above-mentioned gene in interest and expression regu-
latory region can be obtained by carrying out DNA amplifi-
cation by PCR method with the genomic DNA derived from
a pyripyropene-producing fungus or the like as a template
using appropriate primers synthesized based on the above-
mentioned nucleotide sequence, or by carrying out total
chemical synthesis.

Pyripyropenes

Pyripyropenes in the present invention include pyripyro-
pene A to pyripyropene R, and are preferably pyripyropene A,
E and O with pyripyropene A being further preferred.

Method for Isolating Pyripyropene Biosynthetic Gene
Cluster

A pyripyropene biosynthetic gene cluster can be isolated,
for example, by the following method. For instance, the
genomic DNA of a pyripyropene-producing fungus is
extracted and digested with an appropriate restriction
enzyme, and thereafter a library composed of the genomic
DNA is prepared using a cosmid vector. Subsequently, based
on the nucleotide sequence contained in a pyripyropene bio-
synthetic gene cluster such as cytochrome P450, appropriate
primers are synthesized in accordance with the description of
Example 12. PCR method is carried out with the genomic
DNA derived from a pyripyropene-producing fungus as a
template using the primers to amplify a DNA fragment com-
posed of part of the biosynthetic gene cluster. Using this DNA
fragment as a probe, the full length or a part of the pyripyro-
pene biosynthetic gene cluster can be isolated by screening
the genomic library.

The pyripyropene biosynthetic gene cluster expressed in a
host in the present invention can be obtaining by, besides the
above-mentioned method, ligating, to a gene in interest, an
expression regulatory region which functions in the host. Any
manner of ligation between the gene in interest and expres-
sion regulatory region may be employed as long as the gene in
interest is expressed in the host. For example, there is a
method for operatably ligating a promoter upstream of the
gene in interest and a terminator downstream of it. The liga-
tion between the gene in interest and expression regulatory
region by the present invention can be carried out in accor-
dance with a known method.

Marker Gene

The marker gene according to the present invention is one
arranged in a nucleic acid construct in the state wherein it can
be expressed with the above-described pyripyropene biosyn-
thetic gene cluster in a host and can appropriately be selected
depending on a method for selecting a transformant. For
instance, genes encoding drug resistance and genes comple-
menting auxotrophy can be used. Examples of the drug resis-
tant genes include genes against drugs such as destomycin,
hygromycin, benomyl, oligomycin, G418, bleomycin, biala-
phos, blasticidin S, phleomycin, phosphinothricin, ampicillin
or kanamycin, preferably a destomycin resistant gene or
hygromycin resistant gene. Examples of the genes comple-
menting auxotrophy include genes such as amds, pyrG, argB,
trpC, niaD, TRP1, LEU2 or URA3.
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These marker genes can be isolated, amplified, or synthe-
sized by the same method as, for example, the pyripyropene
biosynthetic gene cluster, to be used.

Nucleic Acid Construct

The nucleic acid construct in the present invention may be
in any form as long as it can be introduced in a gene of a host,
and preferably a form incorporated in a vector when intro-
duced in a host can be used. Therefore, according to a pre-
ferred embodiment of the present invention, a recombinant
vector comprising the nucleic acid construct by the present
invention is provided.

The recombinant vector according to the present invention
can be prepared by introducing a pyripyropene biosynthetic
gene cluster and marker gene which is expressed in a host in
an appropriate vector.

As aprocedure and method for constructing a recombinant
vector, one commonly employed in the field of genetic engi-
neering can be used.

As avector which can be used in the present invention, any
vector can be used as long as it can be introduced in the host.
Examples thereof include cosmids, phage vectors, pUC-
based plasmids, pBluescript-based plasmids, pBR322 plas-
mids and the like.

Host

A host which can be used in the present invention is not
particularly restricted as long as it is a host capable of pro-
ducing pyripyropenes by introducing the nucleic acid con-
struct of the present invention. It is preferred to be a micro-
organism capable of producing pyripyropenes even in the
state wherein the nucleic acid construct of the present inven-
tion is not introduced. It is more preferable to be filamentous
fungi, still more preferably microorganisms belonging the
genus Penicillium, the genus Eupenicillium or the genus
Aspergillus, still further more preferably Penicillium copro-
bium, Penicillium griseofulvum, FEupenicillium reticu-
losporum or Aspergillus fumigatus. Among them, Penicillium
coprobium is preferred with Penicillium coprobium PF1169
strain being most preferred.

Making of Transformant

According to the present invention, by transforming the
above-mentioned host using the above-mentioned nucleic
acid construct, a transformant in which the pyripyropene
biosynthetic gene cluster was introduced is provided. A
method for introducing the nucleic acid construct in the host
is not particularly restricted as long as introduction into the
host is achieved. For instance, the nucleic acid construct can
be introduced into the host by the following method using a
recombinant vector.

Introduction of the nucleic acid construct into the host
using the recombinant vector can be carried out in accordance
with a conventional method. Examples of the method for
introduction include an electroporation method, polyethylene
glycol method, Agrobacterium method, lithium method, cal-
cium chloride method and the like. A method efficient for host
cells is selected. In cases where Penicillium coprobium is
used as the host, the polyethylene glycol method is preferred.

According to a preferred embodiment of the present inven-
tion, a transformant which is obtainable by introducing plas-
mid pPYRIO2 into the host (accession number of E. coli
transformed with plasmid pPYRIO2: FERM BP-11203) or
cosmid pPYRIO7 into the host (accession number of E. coli
transformed with cosmid pPYRIO7: FERM BP-11316) is
provided.

Culturing of Transformant and Production of Pyripyrope-
nes

According to the present invention, a method for producing
pyripyropenes comprising culturing the transformant made
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above and collecting pyripyropenes from the culture, prefer-
ably a method for producing pyripyropenes in a large scale is
provided.

The culturing of the transformant can be carried out by
appropriately selecting a medium, culturing conditions and
the like in accordance with a conventional method. As the
medium, commonly used components, for example, as car-
bon sources, glucose, sucrose, cellulose, starch syrup, dex-
trin, starch, glycerol, molasses, animal and vegetable oils or
the like, can be used. Also, as nitrogen sources, soybean flour,
wheat germ, pharmamedia, corn steep liquor, cotton seed
meal, bouillon, peptone, polypeptone, malto extract, yeast
extract, ammonium sulfate, sodium nitrate, urea or the like
can be used. Besides, as required, addition of sodium, potas-
sium, calcium, magnesium, cobalt, chlorine, phosphoric acid,
sulfuric acid or inorganic salts which can generate other ions,
such as potassium chloride, calcium carbonate, dibasic potas-
sium phosphate, magnesium sulfate, potassium dihydrogen
phosphate, zinc sulfate, manganese sulfate or copper sulfate
is effective. Also, as required, trace nutrients such as various
vitamins such as thiamin (thiamine hydrochloride or the like),
amino acids such as glutamic acid (sodium glutamate or the
like) or asparagine (DL-asparagine or the like), or nucle-
otides; or selection agents such as antibiotics can be added.
Further, organic substances or inorganic substances which
help the growth of a fungus and promote the production of
pyripyropenes can be appropriately added.

As the method for culturing, shake culturing under aerobic
conditions, culturing with bubbling under stirring or deep part
aerobic culturing can be employed and, in particular, cultur-
ing with bubbling under stirring is most appropriate. The pH
of the medium is, for example, about pH 6 to pH 8. The
appropriate temperature for the culturing is 15° C. to 40° C.
and, in many cases, the growth takes place around 26° C. to
37° C. The production of pyripyropenes varies depending on
the medium and culturing conditions, or the used host. In any
method for culturing, the accumulation usually reaches its
peak in 2 days to 25 days.

The culturing is terminated at the time when the amount of
pyripyropenes during the culturing reaches the peak, and
pyripyropenes are collected from the culture and, as required,
isolated and purified. In cases where a plurality of types of
pyripyropenes is produced, a plurality of types of pyripyro-
penes may be simultaneously collected and, as required, iso-
lated and purified; or a plurality of types of pyripyropenes
may be separately collected and, as required, isolated and
purified.

EXAMPLES

The present invention will be further illustrated in detail by
the following examples, which are not intended to restrict the
present invention.

Example 1

Preparation of Genomic DNA of Pericillium
coprobium PF1169 Strain

Sterilized NB medium (500 ml) was placed in an Erlenm-
eyer flask (1 L). Penicillium coprobium PF1169 strain (Jour-
nal of Technical Disclosure No. 500997/2008 (Patent Docu-
ment 4)) precultured in %2 CMMY agar medium at 28° C. for
days was added to the above-mentioned medium and sub-
jected to liquid culture at 28° C. for 4 days. Filtration was
carried out with Miracloth to obtain 5 g of fungal cells. From
these fungal cells, 30 ng of genomic DNA was obtained in
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accordance with the manual attached to genomic DNA puri-
fication kit Genomic-tip 100/G (manufactured by Qiagen
KK.).

Example 2

Degenerate Primers for Amplification of Polyketide
Synthase (PKS) and Amplified Fragment Thereof

Based on an amino acid sequence conserved among vari-
ous filamentous fungus polyketide synthases, the following
primers were designed and synthesized as degenerate primers
for amplification:

(SEQ ID NO: 1)
LC1l: GAYCCIMGITTYTTYAAYATG

(SEQ ID NO: 2)
LC2¢c: GTICCIGTICCRTGCATYTC
(wherein R = A/G, Y = C/T, M = A/C, I = inosine).

Using these degenerate primers, the genomic DNA pre-
pared in Example 1 and ExTaq polymerase (manufactured by
Takara Bio Inc.) were allowed to react in accordance with the
attached manual. An amplified fragment of about 700 bp was
detected (FIG. 1). Further then, the above-mentioned ampli-
fied fragment was analyzed to specify the sequence of its
internal 500 bp (SEQ ID NO:3).

Example 3

Large-Scale Sequencing of Genomic DNA and
Amino Acid Sequence Homology Search

The genomic DNA of Penicillium coprobium PF1169
strain obtained in Example 1 was subjected to large-scale
sequencing and homology search for amino acid sequences.
Specifically, part of 50 pg of genomic DNA was pretreated
and thereafter subjected to Roche 454FL.X DNA sequencerto
obtain 103 thousands of about 250 bp fragment sequences
(sequence of 49 Mb in total).

For theses sequences, as known sequences among
polyketide synthases and prenyltransferases, the following
five sequences (sequences derived from polyketide syn-
thases: Aspergillus(A.) fumigatus PKS 2146 a.a. and Penicil-
lium(P.) griseoftuvum 6-methylsalycilic acid synthase 1744
a.a.; as well as prenyltransferases: Aspergillus (A.) fumigatus
Prenyltransferase, Aspergillus(A.) fumigatus Prenyltrans-
ferase (4-hydroxybezoate octaprenyltransferase) and Penicil-
lium(P.) marneffei Prenyltransferase) were selected and
search by homology sequence search software blastx was
carried out, thereby obtaining 89, 86, 2, 1 and 3 of homology
sequences, respectively (see Table 2). Further, from the
homology sequences of A. fumigatus PKS 2146 a.a. and P,
griseofluvum 6-methylsalycilic acid synthase 1744 a.a., 19
and 23 of contig sequences were respectively obtained (the
contig sequences of A. fumigatus PKS 2146 a.a.: SEQ ID
NOs:179 to 197; the contig sequences of P. griseofluvum
6-methylsalycilic acid synthase 1744 a.a.: SEQ ID NOs:198
to 220) (see Table 2).
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TABLE 2
Number of
Homology SEQID
Enzyme Name Origin Sequences NO.
Polyketide A. fumigatus PKS 2146 a.a. 89 4t092
Synthases P. griseofiuvum 6- 86 93t0 178
methylsalycilic acid
synthase 1744 a.a.
A. fumigatus PKS 2146 a.a. 19 (Contig 179 to 197
seqeences)
P. griseofiuvum 6- 23 (Contig 198 to 220
methylsalycilic acid seqeences)
synthase 1744 a.a.
Prenyltransferases  A. fumigatus 2 221,222
Prenyltransferase
A. fumigatus 1 223
Prenyltransferase
(4-hydroxybezoate
octaprenyltransferase
P. marneffei 3 224 t0 226

Prenyltransferase

Example 4
PCR Amplification of Genomic DNA

From the search results of blastx obtained in Example 3, for
polyketide synthases, 13 types of primer pairs shown in SEQ
1D NOs:227 to 252 were synthesized. Similarly, for prenyl-
transferases, 5 types of primer pairs shown in SEQ ID NOs:
253 to 262 were synthesized. When PCR was carried out for
the genomic DNA using these primers, amplified fragments
with the expected size were seen for all of the primer pairs
(see FIG. 1 and FIG. 2).

Example 5
Construction of Phage Genomic Library

A )\ phage genomic library of Penicillium coprobium
PF1169 strain was constructed using A BlueSTAR Xho I
Half-site Arms Kit (manufactured by Takara Bio Inc., Cat.
No. 69242-3) in accordance with the attached manual. That
is, genomic DNA was partially digested using a restriction
enzyme, Sau3Al. The DNA fragment with about 20 kb (0.5
ng) was ligated to 0.5 pg of A BlueSTAR DNA attached to the
kit. This ligation solution was subjected to in vitro packaging
using Lambda INN Packaging kit (manufactured by Nippon
Gene Co., Ltd.) based on the manual attached to the kit to
obtain 1 ml of a solution. This solution with packaged phages
(10 wl) was infected into 100 pl of E. coli ER1647 strain and
cultured on a plaque-forming medium at 37° C. overnight,
thereby obtaining about 500 clones of plaques. Thus, the
genomic library composed of about 50000 clones of phages
in which 10 to 20 kb genomic DNA of Pericillium coprobium
PF1169 strain were introduced by clone infection was con-
structed.

Example 6
Screening from Phage Library

For 10000 clones of the phage library prepared in Example
5, the primary screening was carried out by plaque hybrid-
ization using, as a probe, the PCR product amplified by LC1-
LC2c¢ primer pair prepared above. For labeling and detection
of'the probe, AlkPhos Direct Labelling and Detection System
with CDP-Star (manufactured by GE Healthcare, Cat. No.
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RPN3690) was used. The above-mentioned hybridization
was carried out in accordance with the attached manual.

By the primary screening, 6 clones remained as candidates.
Further, as the result of the secondary screening by plaque
hybridization, 4 clones were obtained. These positive clones
were infected into E. coli BM25.8 strain and the phages were
converted to plasmids in accordance with the attached
manual, thereby obtaining 4 types of plasmids comprising the
desired region.

Example 7
Preparation of Fosmid Genome Library

A genomic library of Penicillium coprobium PF1169 strain
was constructed in accordance with the manual attached to
CopyControl Fosmid Library Production Kit (manufactured
by EPICENTRE, Cat. No. CCFOS110). That is, 0.25 pg of
DNA fragment of about 40 kb genomic DNA was blunt-
ended and then incorporated in fosmid vector pCCFOS
(manufactured by Epicentre). This ligation solution was sub-
jected to in vitro packaging using MaxPlax [Lambda Packag-
ing Extract attached to the kit based on the manual attached to
the kit. This solution with packaged viruses (10 ul) was
infected into 100 pl of E. coli EPI300™-T1® strain and
cultured on a medium containing chloramphenicol at 37° C.
overnight and selected, thereby obtaining about 300 clones of
colonies. Thus, about 30000 clones of the fosmids in which
40 kb the genomic DNA of Pericillium coprobium PF1169
strain were introduced by infection were obtained. They were
aliquoted in a 96 well plate so as to be about 50 clones per
well. Thus, the genomic library composed of 96 pools, about
4800 clones was constructed.

Example 8
Fosmid Library Screening

In accordance with the manual attached to the fosmid,
plasmid DNAs were individually prepared from 96 pools of
the library prepared in Example 7. Using the degenerate prim-
ers for polyketide synthase amplification synthesized in
Example 2, PCR was carried out for 96 pools of these plasmid
DNA samples. As a result, DNA fragments of about 700 bp
were amplified from 9 pools. Further, a petri dish containing
colonies of about 300 clones or more was prepared from the
positive pool and re-screening was carried out by colony
hybridization. As a result, using by LC1-LC2c primer pair, 9
types of fosmids were obtained from about 4800 clones.

Example 9

Large-Scale Sequencing of Genomic DNA and
Amino Acid Sequence Homology Search

Genomic DNA of Penicillium coprobium PF1169 strain
obtained in Example 1 was subjected to large-scale sequenc-
ing and homology search for amino acid sequences. Specifi-
cally, part of 50 pg of genomic DNA was pretreated and then
subjected to Roche 454FL.X DNA sequencer to obtain 1405
fragment sequences with an average contig length of 19.621
kb (sequence of a total base length o' 27.568160 Mb).

For these sequences, as known sequences among
polyketide synthases and prenyltransferases, the following
five sequences (sequences derived from polyketide syn-
thases: Penicillium(P.) griseofluvum 6-methylsalycilic acid
synthase 1744 a.a. (P22367) and Aspergillus(A.) fumigatus
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PKS 2146 a.a. (Q4WZASR); as well as prenyltransferases:
Penicillium(P.) marneffei Prenyltransferase (QOMROS),
Aspergillus (A.) fumigatus Prenyltransferase (Q4WBIS5) and
Aspergillus(A.) fumigatus Prenyltransferase (4-hydroxyb-
ezoate octaprenyltransferase) (Q4WLDO0)) were selected and
search by homology sequence search software blastx was
carried out, thereby obtaining 22 (P22367), 21 (Q4WZAS), 2
(QOMROR), 3 (Q4WBIS5) and 3 (Q4WLDO) of the homolo-
gous sequences, respectively.

Example 10

Fosmid Library Screening and Sequence Analysis of
Cluster Genes

In accordance with the manual attached to a fosmid kit
(manufactured by EPICENTRE, CopyControl Fosmid
Library Production Kit), plasmid DNAs were individually
prepared from 96 pools of the library prepared in Example 7.
Based on base sequences determined by Roche 454FL.X
DNA sequencer, homology search for amino acid sequences
was carried out to search regions adjacent to polyketide syn-
thase and prenyltransferase. Based on the base sequence of
prenyltransferase of the region obtained, a primer pair (No.
27) capable of amplifying 400 bp DNA fragment was synthe-
sized. Using the primers, PCR was carried out for these 48
pools of plasmid DNA samples. As a result, expected DNA
fragments of about 400 bp (SEQ ID NO:263) were amplified
from 11 pools (see FIG. 3). Further, a petri dish containing
colonies of about 300 clones or more was prepared from 6
pools of the positive pool and re-screening was carried out by
colony hybridization. As a result, using by 27F+27R primer
pair (27F primer: SEQ ID NO:264), 27R primer: SEQ ID
NO:265)), 4 types of fosmids were obtained from about 4800
clones. One of them was named pCC1-PP1 and the entire
sequence of the inserted fragment was determined (SEQ 1D
NO:266)).

The pCC1-PP1 obtained was transformed into Escherichia
coli EPI300™-T1® strain (attached to the fosmid kit),
thereby obtaining Escherichia coli EPI300™-T1® strain/
pCC1-PP1 (Accession No. FERM BP-11133).

When a homology search was carried out between the
above-mentioned sequence of SEQ ID NO:266 and each of
CoA ligase; LovB-like polyketide synthase (PKS); Cyto-
chrome P450 monooxygenase, Cyclase, FAD-dependent
monooxygenase (FMO), which are hydroxylases; UbiA-like
prenyltransferase (UbiAPT); Acetyltransferase (AT), Acetyl-
transferase-2 (AT-2), which are acetyltransferases; and Cat-
ion transporting ATPase (the above-mentioned enzymes are
all derived from Aspergillus fumigatus Af293 strain), a high
homology of 70% or more was seen in any search.

The nucleotides 3342 to 5158 of SEQ ID NO:266 encode
CoA ligase and the corresponding polypeptide is shown with
the amino acid sequence depicted in SEQ ID NO:267; the
nucleotides 5382 to 12777 of SEQ ID NO:266 encode LovB-
like polyketide synthase (PKS) and the corresponding
polypeptide is shown with the amino acid sequence depicted
in SEQ ID NO:268; the nucleotides 13266 to 15144 of SEQ
1D NO:266 (hereinafter, a protein encoded by this nucleotide
sequence (P450-1) is referred to as Cytochrome P450
monooxygenase (1)) and the nucleotides 16220 to 18018
(hereinafter, a protein encoded by this nucleotide sequence
(P450-2) is referred to as Cytochrome P450 monooxygenase
(2)) encode Cytochrome P450 monooxygenases and the cor-
responding polypeptides are shown with the amino acid
sequences depicted in SEQ ID NOs:269 and 270, respec-
tively; the nucleotides 18506 to 19296 of SEQ ID NO:266
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encode Cyclase and the corresponding polypeptide is shown
with the amino acid sequence depicted in SEQ ID NO:271;
the nucleotides 19779 to 21389 of SEQ ID NO:266 encode
FAD-dependent monooxygenase (FMO) and the correspond-
ing polypeptide is shown with the amino acid sequence
depicted in SEQ ID NO:272; the nucleotides 21793 to 22877
of SEQ ID NO:266 encode UbiA-like prenyltransferase (Ubi-
APT) and the corresponding polypeptide is shown with the
amino acid sequence depicted in SEQ ID NO:273; the nucle-
otides 23205 to 24773 of SEQ ID NO:266 encode Acetyl-
transferase (AT) and the corresponding polypeptide is shown
with the amino acid sequence depicted in SEQ ID NO:274;
the nucleotides 25824 to 27178 of SEQ ID NO:266 encode
Acetyltransferase-2 (AT-2) and the corresponding polypep-
tide is shown with the amino acid sequence depicted in SEQ
1D NO:275; and the nucleotides 27798 to 31855 of SEQ ID
NO:266 encode Cation transporting ATPase and the corre-
sponding polypeptide is shown with the amino acid sequence
depicted in SEQ ID NO:276.

Example 11
Preparation of Genomic DNA Library

Cosmid vector pMFCOS1 which is capable of transforma-
tion of fungi was constructed as follows. From plasmid
pMKDO1 (Japanese Patent No. 3593134), an about 3.0 kb
Xbal fragment containing a destomycin resistant gene, which
is a marker gene for fungus transformation, was prepared and
blunt-ended using T4 polymerase. This fragment was ligated
to a commercially-available cosmid vector, Super Cosi.
(Stratagene) which was double digested with restriction
enzymes Smal and Stul, thereby obtaining cosmid vector
pMFCOSI.

Next, Penicillium coprobium PF1169 strain (Journal of
Technical Disclosure No. 500997/2008 (Patent Document 4))
which is a pyripyropene A-producing fungus was inoculated
in a liquid medium (3% glycerin, 0.8% nutrient broth, 0.3%
malt extract, 0.2% yeast extract, 0.1% sodium glutamate, pH
7.0) and cultured at 26° C. for 48 hours. After completion of
the culturing, fungal cells were collected by centrifugation
and the chromosomal DNA was prepared from these fungal
cells. After the chromosomal DNA was partially digested
with a restriction enzyme, Sau3Al, alkaline phosphatase
treatment was carried out to dephosphorylate the ends of
DNA. This DNA fragment was ligated to cosmid vector pMF-
COS1 which was in advance digested with a restriction
enzyme Xbal, dephosphorylated by the alkaline phosphatase
treatment, and further digested with a restriction enzyme
BamHI, to obtain a recombinant cosmid vector. This recom-
binant cosmid vector was subjected to in vitro packaging
using MAXPLAX [Lambda Packaging Extract manufactured
by Epicentre and infected into E. coli XLI-Blue MRA,
thereby obtaining the genomic DNA library.

Example 12
Screening of Genomic DNA Library

As a probe to screen the genomic DNA library prepared in
Example 1, it was determined that cytochrome P450 gene
which was one of the pyripyropene A biosynthetic genes was
used. Further, the probe was prepared by PCR as shown
below.

PCR was carried out with the genomic DNA shown in
Example 1 as a template using oligo DNAs of 5'-ATGATC-
GAGCTCAAAGATGC-3' (SEQ ID NO:277) and 5'-CT-

10

15

20

25

30

35

40

45

50

55

60

65

20
TCTTTCCAGTCAATACCT-3' (SEQ ID NO:278) as prim-
ers. PCR was carried out with Prime STAR HS DNA
polymerase (Takara Bio Inc.) as DNA polymerase using
PERKIN ELMER GeneAmp PCR System 9700. The reaction
solution contained 0.5 pl (an amount equivalent to 0.5 pg) of
genomic DNA, 25 ul of 2-fold concentrated reaction buffer
attached to the enzyme, 4 pl of 2.5 mM dNTP solution, 0.5 pl
each of the above-mentioned primers adjusted to a concen-
tration of 100 pmol/ul, 0.5 pl of the enzyme and 19 ul of
sterilized water was added to attain a final volume of 50 pl.
The reaction was carried out by, after pretreatment at 94° C.
for 5 minutes, repeating an incubation of 98° C. for 10 sec-
onds, 50° C. for 5 seconds and 72° C. for 2 minutes 25 cycles.
After the completion of the reaction, part of the reaction
mixture was subjected to agarose gel electrophoresis, it was,
as a result, confirmed that about 1.8 kbp DNA fragment was
specifically amplified. Thus, the remaining reaction solution
was extracted with phenol:chloroform:isoamyl alcohol (25:
24:1), followed by ethanol precipitation. The precipitate was
redissolved in sterilized water and subjected to agarose gel
electrophoresis. About 1.8 kbp band was excised in accor-
dance with a conventional method to recover the DNA frag-
ment.

Colony hybridization was carried out with the above-men-
tioned DNA fragment as a probe by using ECL Direct DNA/
RNA Labeling and Detection System (manufactured by
Amersham Pharmacia Biotech Inc.) and about 5000 colonies
were screened. A plurality of positive clones was obtained.
From one clone of these, plasmid pPYRIO2 was isolated.
Also, the base sequence of the end of the inserted fragment of
this plasmid pPYRIO2 was analyzed and it was, as a result,
confirmed that it contained 1 to 25000 of SEQ ID NO:266 and
the upstream region thereof.

Example 13
Making of Transformant

Penicillium coprobium PF1169 strain which is a pyripyro-
pene-producing fungus was inoculated in a liquid medium
(3% glycerin, 0.8% nutrient broth, 0.3% malt extract, 0.2%
yeast extract, 0.1% sodium glutamate, 2% glycine, pH 7.0)
and cultured at 26° C. for 24 hours and thereafter fungal cells
were collected by centrifugation. The fungal cells obtained
were washed with 1.0 M KCl and suspended in 10 mL. of
protoplast formation enzyme solution (3 mg/ml p-glucu-
ronidase, 1 mg/mL Chitinase, 3 mg/mL Lysing enzyme, 1.0
M KC(l) filtered with 0.45 pm filter. The suspension was
shaken at 30° C. for 60 to 90 minutes and hyphae were
transformed into protoplasts. This suspension was filtered
and centrifuged to collect the protoplasts, which were washed
with SUTC buffer solution (0.5 mol/L. sucrose, 10 mM cal-
cium chloride, 10 mM tris hydrochloric acid [pH7.5]).

The protoplasts prepared were suspended in 1 mL of the
SUTC buffer solution. For 100 puL of this, 10 ug of pPYRI02
DNA solution (20 pl.) was added and the mixture was left to
stand in ice for 5 minutes. Next, 400 ul. of PEG solution (60%
PEG4000, 10 mM calcium chloride, 10 mM tris hydrochloric
acid [pH7.5]) was added, mixed and left to stand in ice for 20
minutes. Further, 10 mL of the SUTC buffer solution was
added and centrifuged to collect fungal cells transformed into
protoplasts. The fungal cells obtained was suspended in 1 mL
of'the SUTC buffer solution and then centrifuged at 4000 rpm
for 5 minutes, and finally suspended in 100 pL of the SUTC
buffer solution.

The fungal cells subjected to the above treatment were
overlaid on potato dextrose agar containing 200 pg/mL
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hygromycin B and 1.0 M sucrose together with soft potato
dextrose agar medium containing 1.0 M sucrose. After the
culturing at 26° C. for 4 days, formed colonies were used as
transformants.

Example 14

Culture of Transformant and Quantification of
Pyripyropenes in Culture Medium

For culturing the transformant, as a seed culture medium, a 10
medium (pH 7.0 before sterilization) having the composition
012.0% starch, 1.0% glucose, 0.5% polypeptone, 0.6% wheat
germ, 0.3% yeast extract, 0.2% soybean cake and 0.2% cal-
cium carbonate was used. Also, as a production medium, a
medium (pH 7.0 before sterilization) having the composition
of 10.0% glucose, 1.3% defatted soybean, 0.3% sodium
glutamate, 0.8% wheat germ, 0.125% sodium chloride,
0.15% calcium carbonate and 0.2% nicotinamide was used.

The above-mentioned seed culture medium (40 ml) was
aliquoted in a 250 ml-Erlenmeyer flask, which was sterilized
at 122° C. for 20 minutes. To this, the transformant described
in Example 13 was collected with a platinum loop and seeded,
and cultured with shaking at 26° C. for 3 days. The production
medium (20 ml) was aliquoted in a 250 ml-Erlenmeyer flask,
which was sterilized at 122° C. for 20 minutes. To this, 0.5 ml
of'the above seed culture solution was aseptically seeded and
cultured with shaking at 26° C. for 8 days. To 0.5 ml of the
culture solution obtained, 9.5 ml of methanol was added to
extract pyripyropenes. The resultant was filtered, thereby
obtaining an extract solution. 10 pl of this was subjected to
HPLC analysis. HPLC analysis was carried out using HPL.C
system LLC-2010C (Shimadzu Corporation). Conditions for
the analysis were as follows: column: Inertsil ODS-3 4.6x250
mm, mobile phase: acetonitrile:water=60:40, flow rate: 1.0
ml/min, column temperature: 40° C. and UV wave length:
320 nm. The pattern obtained was compared with pyripyro-
pene standards. Peaks derived from pyripyropenes were
specified. From area thereof, pyripyropenes was quantified.
The pyripyropene analogues quantified were pyripyropene A,
E and O which were produced in the present fungus.

Atthe same time, for Penicillium coprobium PF1169 strain
which was the parent strain of the transformant, culturing and
quantification of pyripyropenes in the culture medium were
similarly carried out.

As aresult, as shown in Table 3 blow, it has been found that
the productivity of pyripyropenes of the transformant is about
2.6 fold higher than that of the parent strain, and that the
transformant transformed with pPYRIO2 which does not con-
tains the full-length pyripyropene biosynthetic gene cluster
still improves the productivity of pyripyropenes.
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TABLE 3
Production in Culture Medium (ug/ml.)
Pyripyro-  Pyripyro-  Pyripyro- Relative 55

Strain pene A pene E pene O  Total Productivity
Parent 812 171 72 1055 1
Transformant 1876 724 113 2713 2.6

60

Example 15

Transformation of Penicillium coprobium Using
Agrobacterium tumefaciens
65
Penicillium coprobium strain PF1169 was cultured in %5
CMMY agar medium at 28° C. for 3 days, and the condia
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were recovered by scraping. The spores were obtained by
filtration through sterile miracloth (manufactured by Carbio-
chem, Cat No. 475855), and diluted with IM liquid medium
(1.74 g/ K,HPO,, 1.36 g/l KH,PO,, 0.14 g/L. NaCl, 0.49
g/l MgS0,.7H,0, 0.10 g/I. CaCl,.2H,0, 100WL 9 mM
FeSO,, 0.53 g/l (NH,)280,, 1.8 g/LL glucose, 8.53 g/I. MES
(2-Morpholinoethanesulfonic acid), 5 mL/L glycerin, pH
5.3) to 10°/ml to obtain suspension of the Penicillium copro-
bium spores.

Agrobacterium tumefaciens strain EHA105 into which
pBI-AnGPD-EGFP (RIKEN) shown in FIG. 4 has been intro-
duced was inoculated into IM liquid medium containing 50
ppm kanamycin (Km), and cultured at 28° C. overnight. The
resultant was diluted with IM liquid medium containing 50
ppm Km so that the absorption of the transmitted light at 660
nm ranges from 0.3 to 0.45. Acetosyringone (AS) was added
at a final concentration of 500 um, and the resultant was
cultured at 28° C. for 6 hours to give Agrobacterium culture
medium. Hybond-N+ (manufactured by GE Health Science,
82 mm in diameter, Cat No. RPN82B) was laid on co-culti-
vation agar medium (1.74 g/LL K,HPO,, 1.36 g/ KH,PO,,
0.14 g/I. NaCl, 049 g/I. MgSO,7H,0, 0.10 g/L
CaCl,.2H,0, 100 uL/L. 9 mM FeSO,, 0.53 g/L. (NH,),SO,,
0.9 g/L. glucose, 8.53 g/I. MES (2-Morpholinoethanesulfonic
acid), 5 mL/L. glycerin, 15 g/IL agar, pH 5.3) containing 50
ppm Km and 500 uM AS. And the mixture of 100 pL of the
suspension of the Penicillium coprobium spores and 100 pl.
of the Agrobacterium culture medium, both of which were
obtained through the above methods, was evenly spread on
the Hybond-N+. After co-culturing at 25° C. for 2 days, the
resultant was transferred to MM agar medium (1.74 g/LL
K,HPO,, 1.36 g/ KH,PO,, 0.14 g/I. NaCl, 0.49 g/L
MgS0,.7H,0, 0.10 g/I. CaCl,.2H,0, 100 pl/I, 9 mM
FeSO,, 0.53 g/L. (NH,),S0,, 1.8 g/LL glucose, 15 g/L. agar)
containing 50 ppm hygromycin and 25 ppm meropenem
(manufactured by Sumitomo Pharmaceuticals) and cultured
for 4 days. The resultant colonies were transferred to %2
CMMY agar medium containing 25 ppm hygromycin and 25
ppm meropenem, and the grown transformants were
obtained. As seen from FIG. SA which shows the obtained
hygromycin-resistant colonies and the results of the observa-
tion of the GFP fluorescence, the fluorescence was detected
on the most of the obtained hygromycin-resistant colonies.
On the other hand, as shown in FIG. 5B, no fluorescence was
detected on the control, Penicillium coprobium strain PF1169
without Agrobacterium infection. And the introduction of a
hygromycin-resistant gene and a GFP gene was confirmed by
genomic PCR of the hygromycin-resistant colonies, whose
data is not shown.

Example 16
Screening 2 of Genome DNA Library

The base sequence of the end of the inserted fragment of
plasmid pPYRIO2 obtained in Example 12 is the sequence of
the region from 1 to 25000 of SEQ ID NO:266 and the
upstream region thereof. In order to obtain a full-length
pyripyropene biosynthetic gene cluster, where the down-
stream region of the pyripyropene biosynthetic gene cluster is
further added, the full-length biosynthetic gene cluster is
constructed by ligating the downstream region of the pyripy-
ropene biosynthetic gene cluster which was separately cloned
to the inserted fragment of pPY102 as described above.

In the method for constructing the full-length biosynthetic
gene cluster, the downstream region of the cluster was cloned
from the genome DNA library produced in Example 11, using
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as a probe the O-acetyltransferase gene, which is a pyripyro-
pene A biosynthetic gene not contained in pPYRIO2.

PCR was carried out in the same conditions as in Example
12 except that the genome DNA described in Example was
used as a template, and that 5'-ATGGATTCCCTATTGAC-
GAG-3' (SEQ ID NO:279) and 5'-TTAAATCTCCCCAC-
CAACCG-3' (SEQ ID NO:280) were used as primers for
amplifying the DNA fragment for use as a probe.

Colony hybridization was carried out using the above-
mentioned DNA fragment as a probe by using ECL Direct
DNA/RNA Labeling and Detection System to screen the
about 5000 colonies. A plurality of positive clones was
obtained. From one of these clones, plasmid pPYRIO3 was
isolated. PCR analysis of the clone has confirmed that it
sufficiently has the downstream region of the biosynthetic
gene cluster and that with regard to the upstream region, ithas
the region for Cytochrome P450 monooxygenase and it does
not contain the region for Adenylate forming enzyme (CoA
ligase).

Cosmids which have the full-length biosynthetic gene
cluster were constructed by using the inserted fragment of
pPYRIO2 obtained in Example 12 and the inserted fragment
of pPYRIO3 as described above. Analysis of the base
sequence of each of the cosmids could reveal the restriction
enzyme sites on the cluster. Further, it has been found that the
full-length biosynthetic gene cluster can be constructed by
ligating the BsiWI fragment (about 20.2 kb) of pPYRIO2,
which is used as the upstream region of the biosynthetic gene
cluster, to the BsiWI-Aflll fragment (about 4.9 kb) of
pPYRIO3, which is used as the downstream region.

Plasmid pSET152 for the conjugal transfer in Actinomyces
described in [Bierman, M. et al. “Gene”, (Netherlands) 1992,
116, p 43-49] was digested with Sphl, blunt-ended with T4
DNA polymerase, and ligated to the HindIII linker (5'-
CCCAAGCTTGGG-3' (SEQ ID NO:281), manufactured by
Takara Shuzo) to construct plasmid pSET153. In order to
change a multicloning site of pSET153 into HindIII-NotI-
BsiWI-AfllI-Notl-EcoR], synthetic oligonucleotides Hin-
Not-Bsi-Afl-Not-Eco-1 (5-AGCTTGCGGCCGCG-
TACGCTTAAGGCGGCCGCG-3") (SEQ ID NO:282) and
Hin-Not-Bsi-Afl-Not-Eco-2  (5'-AATTCGCGGCCGCCT-
TAAGCGTACGCGGCCGCA-3") (SEQ ID NO:283) were
annealed, and then ligated to pSET153 which was double
digested with HindIIl and EcoRI to construct plasmid
pSET201. The BsiWI-AfiIl fragment of about 4.9 kb derived
from pPYRIO3 was inserted into the BsiWI-Aflll site of
pSET201 to obtain plasmid pPYRIOS. The BsiWI fragment
of'about 20.2 kb derived from pPYRIO2 was inserted into the
BsiWI site of pPYRIOS, and the clones in which the BsiWI
fragment was inserted in the same direction as in the natural
biosynthetic gene cluster were selected to obtain plasmid
pPYRIO6. Because pPYRIO6, which is a plasmic containing
the full-length biosynthetic gene cluster, has no marker for
fungus transformation, the inserted fragment was inserted to
cosmid vector pMFCOS1. More specifically, the Notl frag-
ment of the cosmid vector region of about 8.5 kb derived from
pPYRIO2 and the Notl fragment of about 25.1 kb derived
from pPYRIO6 were ligated to obtain cosmid pPYRIO7 (the
translation region: SEQ ID NO:284, the untranslated region:
SEQ ID NO:285). pPYRIO7 is a cosmid which has the full-
length biosynthetic gene cluster, and which also has a marker
gene for fungus transformation.

Analysis of the base sequence of the end of the inserted
fragment of pPYRIO7 has confirmed that pPYRI07 contains
the region from the 2446th to 27505th of SEQ ID NO:266 and
the upstream region thereof which has the base sequence of
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the vector region, and that pPYRIO7 contains the full-length
of pyripyropene biosynthetic gene cluster.

Example 17
Making of Transformant Using pPYRIO7

A transformant was made in the same conditions as in
Example 13 except that pPYRIO7 obtained in Example 16
was used.

Example 18

Culturing of Transformant and Quantification of
Pyripyropenes in Culture Medium

The methods for culturing the transformant obtained in
Example 17 and for quantifying pyripyropenes in the culture
medium were the same as those described in Example 14. The
pyripyropene analogues quantified were pyripyropene A, E
and O, which were produced by the present fungus. At the
same time, Penicillium coprobium strain PF1169, which is
the parent strain of the transformant, was cultured and the
pyripyropenes in the culture medium were quantified in the
same manner.

As a result, as shown in Table 4 below, the productivity of
pyripyropenes of the transformant was 3.6 fold higher than
that of the parent strain. The result has shown that the intro-
duction of the full-length pyripyropene biosynthetic gene
cluster improves the productivity of Penicillium coprobium
strain PF1169.

TABLE 4
Production in Culture Medium (ug/ml.)
Pyripyro-  Pyripyro-  Pyripyro- Relative
Strain pene A pene E pene O  Total Productivity
Parent 987 196 48 1231 1
Transformant 3821 255 340 4416 3.6
Example 19
Making of Transformant Using Penicillium

coprobium

In order to confirm that the introduction of the full-length
pyripyropene biosynthetic gene cluster also improves the pro-
ductivity of Penicillium coprobium strains other than Penicil-
lium coprobium strain PF1169, Penicillium coprobium strain
ATCC58615 (see Studies in Mycology (2004), 49, p 84-85)
was transformed.

The transformant was made in the same manner as in
Example 13 except that pPYRIO7 obtained in Example 16
was used.

Example 20

Culturing of Transformant and Quantification of
Pyripyropenes in Culture Medium

The methods for culturing the transformant obtained in
Example 19 and for quantifying pyripyropenes in the culture
medium were the same as those described in Example 14
except that the culture time was 4 days. The pyripyropene
analogues quantified were pyripyropene A, E, and O, which
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were produced by the present fungus. At the same time,

Penicillium coprobium strain ATCC58615, which is the par-

26
TABLE 5

ent strain of the transformant, was cultured, and the pyripy-
ropenes in the culture medium were quantified in the same

manner.

As aresult, as shown in Table 5 below, the productivity of
pyripyropenes of the transformant was 2.5 fold higher than
that of the parent strain. The result has shown that the intro-
duction of the full-length pyripyropene biosynthetic gene

Production in Culture Medium (ug/ml.)

Pyripyro-  Pyripyro-  Pyripyro- Relative
5 Strain pene A pene E pene O  Total Productivity
Parent 15 10 1 26 1
Transformant 32 23 9 64 2.5
10
ACCESSION NUMBERS

cluster also improves the productivity of Penicillium copro-
bium strains other than the Penicillium coprobium strain

PF1169. It has also been found that Penicillium coprobium
strain PF1169 improves the productivity more than Penicil-
lium coprobium strain ATCC58615.

FERM BP-11133
FERM BP-11203
FERM BP-11316

<160>

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

NUMBER OF SEQ ID NOS:

SEQ ID NO 1
LENGTH: 21

TYPE: DNA
ORGANISM: unknown
FEATURE:

SEQUENCE LISTING

285

OTHER INFORMATION: Filamentous fungi

FEATURE:

NAME/KEY: modified_base

LOCATION: (6)..(6)
OTHER INFORMATION:
FEATURE:

I

NAME/KEY: modified_base

LOCATION: (9)..(9)
OTHER INFORMATION:

SEQUENCE: 1

gayccnmgnt tyttyaayat g

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 2
LENGTH: 20

TYPE: DNA
ORGANISM: unknown
FEATURE:

OTHER INFORMATION:
FEATURE:

I

Filamentous fungi

NAME/KEY: modified_base

LOCATION: (3)..(3)
OTHER INFORMATION:
FEATURE:

I

NAME/KEY: modified_base

LOCATION: (6)..(6)
OTHER INFORMATION:
FEATURE:

I

NAME/KEY: modified_base

LOCATION: (9)..(9)
OTHER INFORMATION:

SEQUENCE: 2

gtneengtne crtgcatyte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 3
LENGTH: 500

TYPE: DNA
ORGANISM: unknown
FEATURE:

OTHER INFORMATION:

SEQUENCE: 3

I

Filamentous fungi

cattaccgag tgagggecct ctgggtccaa cctcccaccece gtgtttattt accttgttge

tteggeggge cegecttaac tggecgeegg ggggettacg ceccegggee cgegeccged

21

20

60

120
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-continued

28

gaagacacce

aactttcaac

cgtaatgtga

ggtattccgyg

ttgggeceeyg

ggtcctegag

caacccaaat

tcgaactetyg tctgaagatt
aacggatcte ttggtteegg

attgcaaatt cagtgaatca

ggggcatgcc

tcetecgatt cecgggggacy

cgtatgggge tttgtcacce

ttttatccag

<210> SEQ ID NO 4
<211> LENGTH: 28
<212> TYPE:
<213> ORGANISM: Penicillium

PRT

<400> SEQUENCE: 4

tgtccgageyg

Gln Pro Trp Lys Asp Ser Ile

1

5

Gly Asp Asp Ile Val Ala Val

<210>
<211>
<212>
<213>

<400>

20

SEQ ID NO 5
LENGTH: 36

TYPE:
ORGANISM: Penicillium

PRT

SEQUENCE: 5

His Asn Ser Ile Phe Gln Ala

1

5

Leu Pro Pro Gly Gly Gly Ala

20

Pro Ala Pro Ile

35

<210> SEQ ID NO 6
<211> LENGTH: 70
<212> TYPE:
<213> ORGANISM: Penicillium

PRT

<400> SEQUENCE: 6

Gly Arg Phe Leu Ser Ser

1

Ala

Pro

Arg

Pro
65

Asn

Leu

Gly

50

Asn

Gly

Ala

Thr

Gly

5

Tyr Ala Arg
20

Lys Ala Leu

Gly Ser Asn

Ala Ala Gln
70

<210> SEQ ID NO 7
<211> LENGTH: 74

<212> TYPE:
<213> ORGANISM: Penicillium coprobium PF1169

PRT

<400> SEQUENCE: 7

Asp

Gly

His

Gln
55

coprobium PF1169

gtagtctgag tataaatata aattatttaa

catcgatgaa gaacgcageg aaatgegata

tcgagtettt gaacgcacat tgegeccect

tcattgctge cctcaagece ggettgtgtyg

ggcecgaaag gcageggegg caccgegtec

getetgtagg cceggecgge gettgecgat

Trp Ala Gly Asp Val Tyr Met Phe Glu

10

Tyr Gly Gly Val
25

coprobium PF1169

Lys

15

Leu Ala Arg Lys Ile Leu Asp Met Ala

10

15

Pro Ala Pro Ala Pro Ala Ala Lys Arg

25

coprobium PF1169

Gly Arg Cys His
10

Glu Ala Val Gly
25

Asp Gln Asn Lys

Asp Gly Arg Thr

Thr

Cys

Ile

Ala
60

Phe

Leu

Arg

Gly

30

Asp Glu Lys
15

Ile Leu Lys
30

Ala Val Ile

Ile Thr Val

Arg Ile Ser Tyr Tyr Phe Asp Trp Gln Gly Pro Ser Met Ala Val Asp

1

5

10

15

180

240

300

360

420

480

500
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-continued

30

Thr Gly Cys Ser Ser Ser Leu
20

Leu Gln Asn Asp Asp Cys Ser
35

Ile Leu Ser Pro Asn Ala Tyr
50 55

Ser Pro Thr Gly Arg Ser Arg
65 70

<210> SEQ ID NO 8

<211> LENGTH: 51

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 8

Ser Ser Phe Leu Thr Ser Thr
1 5

Gln Gly Gly Thr Gly Gln Val
20

Glu Phe Leu Glu Ala Ala Asn
35

Val Thr Ser
50

<210> SEQ ID NO 9

<211> LENGTH: 79

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 9

Phe Asn Ala Ala His Arg Val
1 5

Leu Lys Asn Tyr Trp Ile Pro
20

Gly Ala Pro Ala Ala Pro Val
35

Leu Ser Ser Ala Ala Gln Arg
50 55

Ser Ala Phe Ile Val Ile Glu
65 70

<210> SEQ ID NO 10

<211> LENGTH: 84

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 10

Val Ile Arg Gly Thr Gly Ser
1 5

Thr Val Pro Asn Gly Ala Ala
20

Ala Gln Ala Asp Leu Asp Pro
35

Gly Thr Gly Thr Leu Ala Gly
50 55

Arg Val Phe Gly Thr Asp Arg
65 70

Ser Ile Lys Thr

Leu

Met

40

Ile

Met

Ala

Ala

Ala

Trp

Val His Leu Gly Val Glu Ala
30

Val Ala Val Gly Ser Asn Leu
45

Asp Ser Lys Thr Arg Met Leu
60

Asp

coprobium PF1169

Val Gln Gln Ile Val Glu Glu Thr Ile

10 15

Val Met Glu Ser Asp Leu Met Gln Thr

25

30

Gly His Arg Met Asn Asp Cys Gly Val

40

45

coprobium PF1169

Leu

Tyr

Ala

Val

Asn

Pro

Thr

25

Glu

Leu

Asp

Leu Pro Ser Tyr Lys Trp Asp
10 15

Asn Asn Phe Cys Leu Leu Lys
30

Ala Thr Pro Ile Ser Val Phe
Glu Thr Ser Gly Asp Asn Ser
60

Ile Ala Asp Pro Asp Leu
75

coprobium PF1169

Asn

Gln

Ser

40

Asp

Pro

Gln

Glu

25

Glu

Pro

Pro

Asp Gly Arg Thr Ala Gly Ile
10 15

Ser Leu Ile Arg Ser Val Tyr
30

Thr Asp Phe Val Glu Ala His
45

Val Glu Thr Gly Ala Ile Ala
60

Gly Asp Pro Val Arg Ile Gly
75 80
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-continued

<210> SEQ ID NO 11

<211> LENGTH: 81

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 11

Gln Glu Ala Lys Ala Met Asp Pro Gln Gln Arg Met Leu Leu Glu Cys
1 5 10 15

Thr Tyr Glu Ala Leu Glu Asn Gly Gly Ile Ser Lys Glu Ser Leu Lys

Gly Gln Asn Val Gly Val Phe Val Gly Ser Ala Phe Pro Asp Tyr Glu
35 40 45

Met Tyr Asn Arg Arg Asp Leu Glu Thr Ala Pro Met His Gln Ser Thr
50 55 60

Gly Asn Ala Leu Ala Leu Gln Ser Asn Arg Ile Ser Tyr Tyr Phe Asp
65 70 75 80

Phe

<210> SEQ ID NO 12

<211> LENGTH: 66

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 12

Asn His Thr Gly Arg Ala Glu Gln Ser Lys Ile Ala Ile Ile Gly Leu
1 5 10 15

Ser Gly Arg Phe Pro Glu Ala Pro Asp Thr Glu Ala Phe Trp Asp Leu
20 25 30

Leu Lys Lys Gly Leu Asp Val His Arg Glu Val Pro Pro Glu Arg Trp
35 40 45

Asp Val Lys Ala His Val Asp Pro Glu Gly Lys Lys Arg Thr Pro Ala
50 55 60

Lys Leu
65

<210> SEQ ID NO 13

<211> LENGTH: 14

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 13
Glu Lys Asn Thr Ser Gln Val Glu Tyr Gly Cys Trp Tyr Asn

1 5 10

<210> SEQ ID NO 14

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 14

Ala Gly Gly Asn Thr Thr Val Ala Leu Glu Asp Ala Pro Ile Arg Thr
1 5 10 15

Arg Ser Gly Ser Asp Pro Arg Ser Leu His Pro Ile Ala Ile Ser Ala
20 25 30

Lys Ser Lys Val Ser Leu Arg Gly Asn Leu Glu Asn Leu Leu Ala Tyr
35 40 45

Leu Asp Thr His Pro Asp Val Ser Leu Ser Asp Leu Ser Tyr Thr Thr
50 55 60
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34

-continued
Thr Ala Arg Arg His His His
65 70
<210> SEQ ID NO 15
<211> LENGTH: 77
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 15
Ala Thr Asp Thr Glu Lys Phe Trp Asp Leu Leu Ala Ser Gly Val Asp
1 5 10 15
Val His Arg Lys Ile Pro Ala Asp Arg Phe Asp Val Glu Thr His Tyr
20 25 30
Asp Pro Asn Gly Lys Arg Met Asn Ala Ser His Thr Pro Tyr Gly Cys
35 40 45
Phe Ile Asp Glu Pro Gly Leu Phe Asp Ala Ala Phe Phe Asn Met Ser
50 55 60
Pro Arg Glu Ala Gln Gln Thr Asp Pro Met Gln Arg Leu
65 70 75

<210> SEQ ID NO 16

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 16

Pro Glu Tyr Ser Gln Pro Leu
1 5

Glu Leu Leu Glu Ser Phe Gly
20

Ser Ser Gly Glu Ile Ala Ala
35

<210> SEQ ID NO 17

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 17

Arg Arg Thr Phe Leu Pro Trp
1 5

Gln Glu Leu Thr Gln Ser Leu
20

Ser Lys Glu Pro Thr Val Gly
35

Trp His Gly Met Gly Lys Glu
50 55

Gln Thr Met Gln Asp Val Asp
65 70

<210> SEQ ID NO 18

<211> LENGTH: 75

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 18

Leu Arg Arg Leu Leu His Ala
1 5

Phe Gln Lys Thr Tyr Cys Ala

coprobium PF1169

Cys Thr Ala Ile Gln Ile Ala Leu Val

10

15

Val Val Pro Lys Ala Val Val Gly His

25

coprobium PF1169

Arg Leu Thr
10

Ala Ile Asp
25

Phe Val Phe
40

Leu Leu Ser

Ser

Ala

Thr

Thr

Ser Ala

Val Pro

Gly Gln
45

Tyr Pro
60

coprobium PF1169

30

Leu
Ile
30

Gly

Ile

Ser Gly
15
Arg Ser

Ala Gln

Phe Arg

Lys Asn Asp Ser Leu Val Ala Ala Phe

10

15

Leu Arg Lys Glu Ile Thr Ser Leu Pro
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-continued

20 25 30

Pro Ser Glu Arg Gln Val Phe Pro Arg Phe Thr Ser Ile Val Asp Leu
35 40 45

Leu Ala Arg Phe Lys Glu Phe Gly Pro Asn Pro Ala Leu Glu Ser Ala
50 55 60

Leu Thr Thr Ile Tyr Gln Leu Gly Cys Phe Ile
65 70 75

<210> SEQ ID NO 19

<211> LENGTH: 81

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 19

Phe Asp Ala Ala Phe Phe Asn Met Ser Pro Arg Glu Ala Gln Gln Thr
1 5 10 15

Asp Pro Met Gln Arg Leu Ala Ile Val Thr Ala Tyr Glu Ala Leu Glu
20 25 30

Arg Ala Gly Tyr Val Ala Asn Arg Thr Ala Ala Thr Asn Leu His Arg
35 40 45

Ile Gly Thr Phe Tyr Gly Gln Ala Ser Asp Asp Tyr Arg Glu Val Asn
50 55 60

Thr Ala Gln Glu Ile Ser Thr Tyr Phe Ile Pro Gly Gly Cys Arg Ala
65 70 75 80

Phe

<210> SEQ ID NO 20

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 20

Asp Thr Ala Cys Ser Ser Ser Leu Val Ala Leu His Tyr Ala Val Gln
1 5 10 15

Ser Leu Arg Asn Gly Glu Ser Thr Glu Ala Leu Ile Ala Gly Cys His
20 25 30

Leu Asn Ile Val Pro Asp
35

<210> SEQ ID NO 21

<211> LENGTH: 75

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 21

Ala Lys His Pro Pro Ala Thr Ser Ile Leu Leu Gln Gly Asn Pro Lys
1 5 10 15

Thr Ala Thr Gln Ser Leu Phe Leu Phe Pro Asp Gly Ser Gly Ser Ala
20 25 30

Thr Ser Tyr Ala Thr Ile Pro Gly Ile Ser Pro Asp Val Cys Val Tyr
35 40 45

Gly Leu Asn Cys Pro Tyr Met Arg Thr Pro Glu Lys Leu Lys Phe Ser
50 55 60

Leu Asp Glu Leu Thr Ala Pro Tyr Val Ala Glu

65 70 75

<210> SEQ ID NO 22
<211> LENGTH: 38
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-continued

<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 22

Gly Asn Gly Ser Ala Met Ile Ser Asn Arg Ile Ser Trp Phe Phe Asp
1 5 10 15

Leu Lys Gly Pro Ser Leu Ser Leu Asp Thr Ala Cys Ser Ser Ser Leu
20 25 30

Val Ala Leu His Leu Ala
35

<210> SEQ ID NO 23

<211> LENGTH: 57

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 23

Ala Ile Arg Asp Glu Val Arg Gln Leu Pro Thr Pro Leu Arg Ala Leu
1 5 10 15

Val Pro Ala Phe Glu Asn Val Leu Glu Leu Ala Asn Tyr Thr Asp Leu
20 25 30

Arg Lys Gly Pro Leu Ser Gly Ser Ile Asp Gly Val Leu Leu Cys Val
35 40 45

Val Gln Leu Ser Ser Leu Ile Gly Tyr
50 55

<210> SEQ ID NO 24

<211> LENGTH: 74

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 24

Ala Val Ala Trp Asp Pro Gln Gln Arg Ile Leu Leu Glu Val Val Tyr
1 5 10 15

Glu Ala Leu Glu Ser Ala Gly Tyr Phe Arg Ala Gly Ile Lys Pro Glu
20 25 30

Leu Asp Asp Tyr Gly Cys Tyr Ile Gly Ala Val Met Asn Asn Tyr Tyr

Asp Asn Met Ser Cys Gln Pro Thr Thr Ala Tyr Ala Thr Val Gly Thr
50 55 60

Ser Arg Cys Phe Leu Ser Gly Cys Val Ser

65 70

<210> SEQ ID NO 25

<211> LENGTH: 52

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 25

Gly Val Ile Val Gly Ser Ala Ala Asn Gln Asn Leu Asn Leu Ser His
1 5 10 15

Ile Thr Val Pro His Ser Gly Ser Gln Val Lys Leu Tyr Gln Asn Val
20 25 30

Met Ser Gln Ala Gly Val His Pro His Ser Val Thr Tyr Val Glu Ala
35 40 45

His Gly Thr Gly
50

<210> SEQ ID NO 26
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-continued

40

<211> LENGTH: 57
<212> TYPE: PRT
<213> ORGANISM: Penicillium

<400> SEQUENCE: 26

Trp Arg Ile Thr Val Ala Ile
1 5

Pro Gly Leu Thr Arg Val Leu
20

Gly Ser Cys Lys Ser Phe Asp
35

Glu Gly Ala Gly Ala Leu Val
50 55

<210> SEQ ID NO 27

<211> LENGTH: 78

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 27

Leu Ile Asp Asp Thr Thr Val
1 5

Cys Leu Gly Phe Val Lys Ala
20

Pro Ser Leu Arg Arg Gly Glu
35

Leu Thr Thr Leu His Asn Ala
50 55

His Arg Pro Phe Glu Arg Ala
65 70

<210> SEQ ID NO 28

<211> LENGTH: 65

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 28

Val Trp Ile Glu Ile Gly Pro
1 5

Ala Thr Leu Glu Ser Val Ala
20

Glu Asn Ala Trp Cys Thr Leu
35

Ala Gly Val Pro Val Gly Trp
50 55

Ala
65

<210> SEQ ID NO 29

<211> LENGTH: 83

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 29

Thr Ser Asp Asp Tyr Arg Glu
1 5

Tyr Phe Ile Pro Gly Gly Asn
20

Tyr Tyr Phe Lys Phe Ser Gly

coprobium PF1169

Val

Asp

Asp

Leu

Gly Gly Val Asn Ala Leu Cys Gly

10

15

Lys Ala Gly Ala Ile Ser Ser Asp

25

30

Asp Ala His Gly Tyr Ala Arg Gly

Lys

45

coprobium PF1169

Trp

Thr

Asn

40

Gly

Leu

Ile

Leu

25

Ala

Val

Cys

Glu Ile

10

Glu Ser

Trp Cys

Pro Val

Leu Leu
75

Gly Pro His Pro Val
15

Val Ala Val Ala Val
30

Thr Leu Ala Gln Ser
45

Gly Trp Ser Glu Phe

Asp Leu Pro

coprobium PF1169

His

Val

Ala

40

Ser

Pro

Ala

25

Gln

Glu

Val Cys
10
Val Pro

Ser Leu

Phe His

Leu Gly Phe Val Lys
15

Ser Leu Arg Arg Gly
30

Thr Thr Leu His Asn
45

Arg Pro Phe Glu Arg

coprobium PF1169

Val Asn Ser Gly Gln Asp Ile Asp Thr

10

15

Arg Ala Phe Thr Pro Gly Arg Ile Asn

25

30

Pro Ser Val Ser Val Asp Thr Ala Cys
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-continued

42

35

40

45

Ser Ser Ser Leu Ala Ala Ile His Val Ala Cys Asn Ser Leu Trp Arg

50 55

60

Asn Glu Ser Asp Ser Ala Val Ala Gly Gly Val Asn Ile Leu Thr Asn

65 70

Pro Asp Asn

<210> SEQ ID NO 30

<211> LENGTH: 54

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 30

Gly Arg Phe Leu Ser Ser Asp
1 5

Ala Asn Gly Tyr Ala Arg Gly
20

Pro Leu Ala Lys Ala Leu His
35

Arg Gly Thr Gly Ser Asn
50

<210> SEQ ID NO 31

<211> LENGTH: 63

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 31

Asp Thr Ala Cys Ser Ser Ser
1 5

Ala Leu Asp Ser Arg Asp Cys
20

Leu Ile Gln Ser Pro Glu Gln
35

Leu Ser Pro Asp Ser Met Cys
50 55

<210> SEQ ID NO 32

<211> LENGTH: 55

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 32

Lys Gln Thr Thr Ser Arg Gly
1 5

Asp Cys Gln Phe Phe Gly Ile
20

Pro Gln Gln Arg Val Ser Leu
35

Ala Gly Ile Pro Ala Lys Ser
50 55

<210> SEQ ID NO 33

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 33

Pro Val Gly Cys Arg Ala Phe

75

coprobium PF1169

Gly Arg Cys His Thr
10

Glu Ala Val Gly Cys
25

Asp Gln Asn Lys Ile
40

coprobium PF1169

Leu Tyr Ala Leu His
10

Asp Gly Ala Val Val
25

Gln Met Ile Ala Val
40

His Thr Phe Asp Glu

coprobium PF1169

Tyr Phe Leu Asp His
10

Ser Pro Lys Glu Ala
25

Glu Val Ala Ser Glu
40

coprobium PF1169

Phe

Leu

Arg

Ser

Ala

Lys

45

Ser

Leu

Glu

Ala
45

Asp
Ile
30

Ala

Ala
Ala
30

Ala

Ala

Glu

Gln
30

Leu

80

Glu Lys
15
Leu Lys

Val Ile

Cys Leu
15
Ala Asn

Gly Ile

Asn

Asp Phe
15

Met Asp

Glu Asp

Gly Pro Gly Arg Ile Asn Tyr Phe Phe
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-continued

1 5

Lys Phe Ser Gly Pro Ser Phe
20

Leu Ala Thr Ile Gln Val
35

<210> SEQ ID NO 34

<211> LENGTH: 18

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 34

Ala Cys Thr Ser Leu Trp Asn
1 5

Gly Met

<210> SEQ ID NO 35

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 35

Thr Ala Gln Glu Ile Ser Thr
1 5

<210> SEQ ID NO 36

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 36

Pro Glu Tyr Ser Gln Pro Leu
1 5

Glu Leu Leu Glu Ser Phe Gly
20

Ser Ser Gly Glu Ile Ala Ala
35

<210> SEQ ID NO 37

<211> LENGTH: 36

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 37

Ile Ser Gln Pro Ala Cys Thr
1 5

Leu Ala Glu Trp Ser Ile Thr
20

Gly Glu Ile Ala
35

<210> SEQ ID NO 38

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 38

Pro Glu Tyr Ser Gln Pro Leu
1 5

Glu Leu Leu Glu Ser Phe Gly
20

10 15

Ser Ile Asp Thr Ala Cys Ser Ser Ser
25 30

coprobium PF1169

Gly Glu Thr Asp Thr Val Val Ala Gly
10 15

coprobium PF1169

Tyr Phe Ile Pro Gly
10

coprobium PF1169

Cys Thr Ala Ile Gln Ile Ala Leu Val
10 15

Val Val Pro Lys Ala Val Val Gly His
25 30

coprobium PF1169

Ala Leu Gln Ile Ala Leu Val Asp Leu
10 15

Pro Ser Val Val Val Gly His Ser Ser
25 30

coprobium PF1169

Cys Thr Ala Ile Gln Ile Ala Leu Val
10 15

Val Val Pro Lys Ala Val Val Gly His
25 30
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-continued

46

Ser Ser Gly Glu Ile Ala Ala
35

<210> SEQ ID NO 39

<211> LENGTH: 76

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 39

Glu Glu Phe Trp Asp Leu Cys

Val Pro Lys Asp Arg Phe Asn
20

Asp Arg Pro Gly Ser Phe Asn
35

Asp Ile Gly Leu Phe Asp Ala
50 55

Ala Gln Thr Met Asp Pro Gln
65 70

<210> SEQ ID NO 40

<211> LENGTH: 77

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 40

Ile Asn Glu Pro Arg Asp Arg
1 5

Gly Thr Gln Ala Gly Asp Pro
20

Leu Phe Pro Asp Gly Ser Asn
35

Ile Lys Thr Val Ile Gly His
50 55

Leu Ile Gly Ser Ser Leu Ala
65 70

<210> SEQ ID NO 41

<211> LENGTH: 43

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 41

Lys Leu Ala Phe Val Phe Thr
1 5

Gly Arg Glu Leu Leu Ser Ile
20

Ser Gln Glu Ile Leu Ala Ser
35

<210> SEQ ID NO 42

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 42

Lys Ser Phe Leu Asp Asp Leu
1 5

Ile Phe Pro Trp Lys Ala Ala

coprobium PF1169

Ser Arg Gly Arg Gly Ala Trp
Ala Gly Ser Phe Tyr His Pro
25 30

Ala Ala Gly Ala His Phe Leu
40 45

Pro Phe Phe Asn Ile Thr Leu
60

Gln Arg Ile Phe Leu
75

coprobium PF1169

Pro Gln Phe Phe His Ala His
10

Gln Glu Ala Glu Ala Val Ser
25 30

Ile Glu Thr Lys Leu Phe Val
40 45

Thr Glu Gly Ser Ala Gly Leu
60

Met Lys His Gly Val Ile

coprobium PF1169

Ser
15
Asn

Thr

Gln

Gly

Thr

Gly

Ala

Pro

Ala

Glu

Glu

Thr

Ala

Ser

Ser

Gly Gln Gly Gly Gln Trp Ala Gly Met

10

15

Ser Thr Phe Arg Glu Ser Met Ala Arg

25 30

Leu Gly Cys Pro
40

coprobium PF1169

Ala Phe Thr Val Asn Glu Arg Arg Ser

10

15

Val Val Gly Asp Thr Met Glu Gly Leu
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-continued

48

20

Ala Ala Ser Leu Ala Gln Asn
35

Pro Thr Leu Gly Phe Val Phe
50 55

Met Gly Lys Glu Leu Leu Gln
65 70

<210> SEQ ID NO 43

<211> LENGTH: 55

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 43

Ser Val Ala Cys Ile Asn Ser
1 5

Glu Glu Asp Ile Asp Ala Val
20

Phe Ala Gln Lys Leu Lys Thr
35

Ser Ala Ile Ala Asn Asp Tyr
50 55

<210> SEQ ID NO 44

<211> LENGTH: 68

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 44

Met Leu Ala Val Gly Ala Ser
1 5

Ala Met Arg Gly Asn Lys Ala
20

Ser Val Thr Leu Ser Gly Asp
35

Ala Leu Asp Lys Glu Gly Ile
50 55

Ala Tyr His Ser
65

<210> SEQ ID NO 45

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 45

Gly Asn Gly Ser Ala Met Ile
1 5

Leu Lys Gly Pro Ser Leu Ser
20

Val Ala Leu His Leu Ala
35

<210> SEQ ID NO 46

<211> LENGTH: 77

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 46

25

30

Ile Lys Pro Arg Ser Val Leu Arg Met

40

45

Thr Gly Gln Gly Ala Gln Trp Pro Gly

coprobium PF1169

Pro Phe Asn Cys
10

Lys Ala Gln Ala
25

Gly Val Ala Tyr
40

coprobium PF1169

Ala Ser Asp Ile
10

Val Ile Ala Cys
25

Leu Asp Val Ile
40

Phe Thr Arg Lys

coprobium PF1169

60

Thr

Asp

His

Gln

Val

Ala

Leu

Leu

Gln

Ser
45

Gln

Asn

Asn

45

Lys

Ser
Asp
30

Thr

Ile
Ser
30

Leu

Val

Gly Pro
15
Gly Leu

Ala Met

Leu Asp
15
Glu Ser

Gln Thr

Asp Val

Ser Asn Arg Ile Ser Trp Phe Phe Asp

10

15

Leu Asp Thr Ala Cys Ser Ser Ser Leu

25

coprobium PF1169

30
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-continued

50

Gly Pro Ser Met Thr Ile Asp
1 5

Leu His Gln Ala Val Gln Ser
20

Val Ala Ala Gly Thr Asn Leu
35

Glu Ser Lys Leu Lys Met Leu
50 55

Asp Lys Asp Ala Asp Gly Tyr

<210> SEQ ID NO 47

<211> LENGTH: 61

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 47

Ile Gly Ser Ile Lys Pro Asn
1 5

Val Met Gly Phe Ile Lys Ala
20

Ala Pro Gln Ala Asn Leu Thr
35

Thr Ala Gly Val Lys Val Val
50 55

<210> SEQ ID NO 48

<211> LENGTH: 37

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 48

Gly Leu Phe Asp Ala Pro Phe
1 5

Thr Met Asp Pro Gln Gln Arg
20

Leu Glu Asn Gly Gly
35

<210> SEQ ID NO 49

<211> LENGTH: 70

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 49

Gly Arg Phe Leu Ser Ser Asp
1 5

Ala Asn Gly Tyr Ala Arg Gly
20

Pro Leu Ala Lys Ala Leu His
35

Arg Gly Thr Gly Ser Asn Gln
50 55

Pro Asn Gly Ala Ala Gln
65 70

<210> SEQ ID NO 50
<211> LENGTH: 37
<212> TYPE: PRT

Thr Ala Cys Ser Ser Ser Leu Ile Ala
10 15

Leu Arg Ser Gly Glu Thr Asp Val Ala
25 30

Leu Leu Gly Pro Glu Gln Tyr Ile Ala
40 45

Ser Pro Asn Gly Arg Ser Arg Met Trp
60

Ala Arg Gly Asp Gly Ile
75

coprobium PF1169

Ile Gly His Leu Glu Ala Gly Ala Gly
10 15

Ile Leu Ser Ile Gln Lys Gly Val Leu
25 30

Lys Leu Asn Ser Arg Ile Asp Trp Lys
40 45

Gln Glu Ala Thr Pro Trp
60

coprobium PF1169

Phe Asn Ile Thr Leu Gln Glu Ala Gln
10 15

Ile Phe Leu Glu Cys Val Tyr Glu Ala
25 30

coprobium PF1169

Gly Arg Cys His Thr Phe Asp Glu Lys
10 15

Glu Ala Val Gly Cys Leu Ile Leu Lys
25 30

Asp Gln Asn Lys Ile Arg Ala Val Ile
40 45

Asp Gly Arg Thr Ala Gly Ile Thr Val
60
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-continued

<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 50

Ser Phe Asp Ser Arg Ala Glu Gly Tyr Ala Arg Gly Glu Gly Val Gly
1 5 10 15

Thr Val Val Val Lys Pro Leu Ser Thr Ala Ile Arg Asp Gly Asp Thr
20 25 30

Ile Arg Ala Val Ile
35

<210> SEQ ID NO 51

<211> LENGTH: 83

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 51

Trp Pro Arg Leu Pro Glu Arg Arg Arg Ile Ala Val Val Asn Asn Phe
1 5 10 15

Ser Ala Ala Gly Gly Asn Thr Thr Val Ala Leu Glu Asp Ala Pro Ile
20 25 30

Arg Thr Arg Ser Gly Ser Asp Pro Arg Ser Leu His Pro Ile Ala Ile
35 40 45

Ser Ala Lys Ser Lys Val Ser Leu Arg Gly Asn Leu Glu Asn Leu Leu
50 55 60

Ala Tyr Leu Asp Thr His Pro Asp Val Ser Leu Ser Asp Leu Ser Tyr
65 70 75 80

Thr Thr Thr

<210> SEQ ID NO 52

<211> LENGTH: 59

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 52

Val Tyr Ser Gly Ser Met Thr Asn Asp Tyr Glu Leu Leu Ser Thr Arg
1 5 10 15

Asp Ile Tyr Asp Met Pro His Asn Ser Ala Thr Gly Asn Gly Arg Thr
20 25 30

Met Leu Ala Asn Arg Leu Ser Trp Phe Phe Asp Leu Gln Gly Pro Ser
35 40 45

Ile Met Met Asp Thr Ala Cys Ser Ser Ser Leu
50 55

<210> SEQ ID NO 53

<211> LENGTH: 67

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 53

Leu Ser Pro Gln Asn Asn Pro Glu Asp Arg Cys Gln Tyr Phe Glu Ala
1 5 10 15

His Gly Thr Gly Thr Gln Ala Gly Asp Pro Gln Glu Ala Ala Ala Ile
20 25 30

Asn Ser Ser Phe Phe Gly Pro Glu Ser Val Pro Asp Ser Thr Asp Arg
35 40 45

Leu Tyr Val Gly Ser Ile Lys Thr Ile Ile Gly His Thr Glu Ala Thr
50 55 60

Ala Gly Leu
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-continued
65
<210> SEQ ID NO 54
<211> LENGTH: 83
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 54
Asp Gly Tyr Gly Arg Gly Glu Gly Val Ala Ser Val Val Leu Lys Arg
1 5 10 15
Leu Gln Asp Ala Ile Asn Asp Gly Asp Pro Ile Glu Cys Val Ile Arg
20 25 30
Ala Ser Gly Ala Asn Ser Asp Gly Arg Thr Met Gly Ile Thr Met Pro
35 40 45
Asn Pro Lys Ala Gln Gln Ser Leu Ile Leu Ala Thr Tyr Ala Arg Ala
50 55 60
Gly Leu Ser Pro Gln Asn Asn Pro Glu Asp Arg Cys Gln Tyr Phe Glu
65 70 75 80
Ala His Gly

<210> SEQ ID NO 55

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<400> SEQUENCE: 55

Met Leu Ala Val Gly Ala Ser
1 5

Ala Met Arg Gly Asn Lys Ala
20

Ser Val Thr Leu Ser Gly
35

<210> SEQ ID NO 56

<211> LENGTH: 29

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<400> SEQUENCE: 56

Ser Gly Cys Tyr Arg Glu Leu
1 5

Phe Thr Arg Lys Leu Lys Val
20

<210> SEQ ID NO 57

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 57
Gly Asn Gly Ser Ala Met Ile
1 5

Leu Lys Gly Pro Ser Leu Ser
20

Val Ala Leu His Leu Ala
35

<210> SEQ ID NO 58
<211> LENGTH: 59
<212> TYPE: PRT

coprobium PF1169

Ala Ser Asp Ile Gln Gln Ile Leu Asp
10 15

Val Ile Ala Cys Val Asn Ser Glu Ser
25 30

coprobium PF1169

Ala Asp Cys Pro Gly Gln Arg Gly Ile
10 15

Asp Val Ala Tyr His Ser
25

coprobium PF1169

Ser Asn Arg Ile Ser Trp Phe Phe Asp
10 15

Leu Asp Thr Ala Cys Ser Ser Ser Leu
25 30
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56

<213> ORGANISM: Penicillium
<400> SEQUENCE: 58

Ile Ser Glu Cys Val Thr Val
1 5

Pro Asp Gly Pro Tyr Ala Leu
20

Ala Phe Glu Val Ala Lys Leu
35

Phe Leu Gly Cys Phe Asn Leu
50 55

<210> SEQ ID NO 59

<211> LENGTH: 72

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 59

Gly Ala Ala Val Gln Leu Val
1 5

Ala Met Met Ala Val Gly Ala
20

Asp Ala Met Lys Asp Lys His
35

Ser Ser Ile Thr Val Ser Gly
50 55

Ser Val Leu Lys Arg Gln Asp

<210> SEQ ID NO 60

<211> LENGTH: 79

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 60

Ser Val Pro Ile Glu Glu His
1 5

Thr Cys Val Gln Met Ala Leu
20

Thr Pro Ser Phe Val Met Gly
35

Asn Ala Ala Gly Val Leu Thr
50 55

Arg Arg Ala Gln Leu Leu Thr

<210> SEQ ID NO 61

<211> LENGTH: 67

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 61

Phe Ile Glu Asp Ser Ile Ser
1 5

Ile His Gly Pro Tyr His Ala
20

Asp Arg Ile Met Glu Ser Trp
35

coprobium PF1169

Tyr

Ala

Leu

40

Pro

Trp
Gly
25

Ile

Pro

Lys Ala Ile Lys Ser Ala Gln

10

15

Tyr Ser Tyr Gly Ser Met Leu

30

Lys Asn Gly Asp Lys Val Asp

His

Ile

45

coprobium PF1169

Ile

Asn

Ala

40

Asp

Ile

Glu

Ala

25

Val

Glu

Gly
10
Ser

Val

Thr

Gly

Thr

Ala

Ala

Asn Gln Pro Lys Gly
15

Val Gln Pro Leu Leu
30

Cys Ile Asn Ser Asp
45

Ile Glu Asp Leu Glu
60

coprobium PF1169

Ser

Thr

His

40

Ile

Glu

Pro

Lys

25

Ser

Ser

Gln

Val

Tyr

Leu

Asp

Ile

Val

Trp

Gly

Thr

Lys
75

Thr Gln Leu Gly Thr
15

Thr Ser Leu Gly Val
30

Glu Phe Ala Ala Leu
45

Ile Tyr Leu Ala Gly
60

Val Gly Thr His

coprobium PF1169

Lys Glu His Lys Pro Thr Arg Val Pro

10

15

Ser His Leu Tyr Asn Asp Arg Asp Ile

25

30

Pro Thr Glu Gln Leu Trp Ala Tyr Val

40

45
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58

Pro Gln Ile Pro Val Leu Ser Thr Gln Thr Gly Lys Ala Phe Gln Ala

50 55

Asp Ser Leu
65

<210> SEQ ID NO 62

<211> LENGTH: 76

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 62

Gly Pro Ser Met Thr Ile Asp
1 5

Leu His Gln Ala Val Gln Ser
20

Val Ala Ala Gly Thr Asn Leu
35

Glu Ser Lys Leu Lys Met Leu
50 55

Asp Lys Asp Ala Asp Gly Tyr
65 70

<210> SEQ ID NO 63

<211> LENGTH: 31

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 63

Leu Phe Leu Phe Pro Asp Gly
1 5

Ile Pro Gly Ile Ser Pro Asp
20

<210> SEQ ID NO 64

<211> LENGTH: 26

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 64

Ala Lys His Pro Pro Ala Thr
1 5

Thr Ala Thr Gln Ser Phe Ile
20

<210> SEQ ID NO 65

<211> LENGTH: 46

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 65

Tyr Gln Ala Thr Gly Cys Ala
1 5

Tyr Phe Phe Asp Leu Arg Gly
20

Ser Ser Ser Leu Val Ala Leu
35

<210> SEQ ID NO 66

<211> LENGTH: 66

<212> TYPE: PRT

<213> ORGANISM: Penicillium

60

coprobium PF1169

Thr

Leu

Leu

40

Ser

Ala

Ala

Arg

25

Leu

Pro

Arg

Cys

10

Ser

Gly

Asn

Gly

Ser

Gly

Pro

Gly

Asp
75

Ser Ser Leu Ile Ala
15

Glu Thr Asp Val Ala
30

Glu Gln Tyr Ile Ala
45

Arg Ser Arg Met Trp

Gly

coprobium PF1169

Ser Gly Ser Ala Thr Ser Tyr Ala Thr

10

15

Val Cys Val Tyr Gly Leu Asn Cys

25

30

coprobium PF1169

Ser Ile Leu Leu Gln Gly Asn Pro Lys

10

Phe Val Pro

25

15

coprobium PF1169

Ala Ser Leu Gln Ser Asn Arg Ile Ser

10

15

Pro Ser Ile Thr Ile Asp Thr Ala Cys

25

30

His Tyr Ala Val Gln Ser Leu

40

45

coprobium PF1169
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-continued

60

<400> SEQUENCE: 66

Tyr Ser Ala Thr Gly Ser Gly
1 5

His Cys Phe Asp Leu Arg Gly
20

Ser Ser Ser Leu Tyr Ala Leu
35

Arg Asp Cys Asp Gly Ala Val

Pro Glu
65

<210> SEQ ID NO 67

<211> LENGTH: 76

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 67

Ser Val Pro Ile Glu Glu His
1 5

Thr Cys Val Gln Met Ala Leu
20

Thr Pro Ser Phe Val Met Gly
35

Asn Ala Ala Gly Val Leu Thr

Arg Arg Ala Gln Leu Leu Thr
65 70

<210> SEQ ID NO 68

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 68

His Leu Asn Leu Met Gly Pro
1 5

Ser Ser Leu Val Ala Ile His
20

Glu Ser Arg Val Ala Ile Val
35

Gly Leu Thr Arg Val Leu Asp

Ser Cys Lys Ser Phe Asp Asp
65 70

<210> SEQ ID NO 69

<211> LENGTH: 84

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 69

Ser Phe Arg Arg Gln Glu Asp
1 5

Ser Thr Leu Tyr Leu Ala Gly
20

Gln Asp Phe Asn Ala Ala His

Leu

Pro

His

40

Val

Thr

Ser

25

Ser

Ala

Val Leu Ala Asn Arg Ile Thr

10

15

His Val Val Asp Thr Ala Cys

30

Ala Cys Leu Ala Leu Asp Ser

45

Ala Ala Asn Leu Ile Gln Ser

60

coprobium PF1169

Ser

Thr

His

40

Ile

Glu

Pro

Lys

25

Ser

Ser

Gln

Val

10

Tyr

Leu

Asp

Ile

Val

Trp

Gly

Thr

Lys
75

Thr Gln Leu Gly Thr
15

Thr Ser Leu Gly Val
30

Glu Phe Ala Ala Leu
45

Ile Tyr Leu Ala Gly

Val

coprobium PF1169

Ser

His

Thr Ala Val Asp Ala Ala Cys Ala

10

15

Gly Val Gln Ala Ile Lys Leu Gly

25

30

Gly Gly Val Asn Ala Leu Cys Gly Pro

40

Lys

45

Ala Gly Ser Ile Ser Ser Asp Gly

60

coprobium PF1169

Thr Trp Lys Val Leu Ser Asn Ala Thr

10

15

Ile Glu Ile Lys Trp Lys Glu Tyr His

25

30

Arg Val Leu Pro Leu Pro Ser Tyr Lys
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61 62

-continued

35 40 45

Trp Asp Leu Lys Asn Tyr Trp Ile Pro Tyr Thr Asn Asn Phe Cys Leu
50 55 60

Leu Lys Gly Ala Pro Ala Ala Pro Val Ala Glu Ala Thr Pro Ile Ser
65 70 75 80

Val Phe Leu Ser

<210> SEQ ID NO 70

<211> LENGTH: 78

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 70

Lys Thr Ser Cys Phe Val Gly Ser Phe Ser Ala Asp Tyr Thr Asp Leu
1 5 10 15

Leu Leu Arg Asp Pro Glu Cys Val Pro Met Tyr Gln Cys Thr Asn Ala
20 25 30

Gly Gln Ser Arg Ala Met Thr Ala Asn Arg Leu Ser Tyr Phe Phe Asp
35 40 45

Leu Lys Gly Pro Ser Val Thr Val Asp Thr Ala Cys Ser Gly Ser Leu
50 55 60

Val Ala Leu His Leu Ala Cys Gln Ser Leu Arg Thr Gly Asp
65 70 75

<210> SEQ ID NO 71

<211> LENGTH: 67

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 71

Tyr Ser Ala Thr Gly Ser Gly Leu Thr Val Leu Ala Asn Arg Ile Thr
1 5 10 15

His Cys Phe Asp Leu Arg Gly Pro Ser His Val Val Asp Thr Ala Cys
20 25 30

Ser Ser Ser Leu Tyr Ala Leu His Ser Ala Cys Phe Gly Pro Leu Asn
35 40 45

Ser Arg Asp Cys Asp Gly Ala Val Val Ala Ala Ala Asn Leu Ile Gln
50 55 60

Ser Pro Glu
65

<210> SEQ ID NO 72

<211> LENGTH: 79

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 72

Ser Val Pro Ile Glu Glu His Ser Pro Val Val Thr Gln Leu Gly Thr
1 5 10 15

Thr Cys Val Gln Met Ala Leu Thr Lys Tyr Trp Thr Ser Leu Gly Val
20 25 30

Thr Pro Ser Phe Val Met Gly His Ser Leu Gly Glu Phe Ala Ala Leu
35 40 45

Asn Ala Ala Gly Val Leu Thr Ile Ser Asp Thr Ile Tyr Leu Ala Gly
50 55 60

Arg Arg Ala Gln Leu Leu Thr Glu Gln Ile Glu Gly Gly Thr His
65 70 75
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64

<210> SEQ ID NO 73

<211> LENGTH: 40

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 73

Glu Ala Asn Leu His Val Pro
1 5

Arg Pro Glu Arg Ile Ser Val
20

Ala His Ala Ile Leu Glu Ser
35

<210> SEQ ID NO 74

<211> LENGTH: 70

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (5)..(5)

coprobium PF1169

Leu Glu Pro Thr Pro Trp Pro Ala Gly

10

15

Asn Ser Phe Gly Ile Gly Gly Ser Asn

Ala
40

25

30

coprobium PF1169

<223> OTHER INFORMATION: Xaa can be

<400> SEQUENCE: 74

Ile Gly His Thr Xaa Gly Ser
1 5

Ser Leu Ala Met Lys His Gly
20

Gln Leu Ser Glu Lys Val Ala
35

Thr Glu Pro Val Pro Trp Pro
50 55

Ala Ser Ile Asn Ser Phe
65 70

<210> SEQ ID NO 75

<211> LENGTH: 45

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 75

Pro Val Cys Ser Gly Met Val
1 5

Thr Val Ala Ser Phe Arg Arg
20

Asn Ala Thr Ser Thr Leu Tyr
35

<210> SEQ ID NO 76

<211> LENGTH: 19

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(13)

Ala

Val

Pro

40

Asn

Gly
Ile
25

Phe

Ser

any

Leu
10
Pro

Tyr

Thr

naturally occurring amino acid

Ala

Pro

Thr

Ser

Ser Leu Ile Gly Ser
15

Asn Leu His
30

Phe Gly

Leu Asn Ile Pro
45

His

Ser Gln Val
60

Lys Arg

coprobium PF1169

Lys Ala Thr Phe Gly Pro Gln Ala Thr

10

15

Gln Glu Asp Thr Trp Lys Val Leu Ser

25

30

Leu Ala Gly Ile Glu Ile

40

coprobium PF1169

<223> OTHER INFORMATION: Xaa can be any naturally occurring amino acid

<400> SEQUENCE: 76

Leu Leu Gly Leu Arg Leu Lys Trp Lys Glu Tyr His Xaa Asp Phe Asn

1 5

Ala Ala His

10

15
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66

<210> SEQ ID NO 77

<211> LENGTH: 69

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 77

Val Tyr Ser Gly Ser Met Thr
1 5

Asp Ile Tyr Asp Met Pro His
20

Met Leu Ala Asn Arg Leu Ser

Ile Met Met Asp Thr Ala Cys
50 55

Ala Ala Gln Ser Leu
65

<210> SEQ ID NO 78

<211> LENGTH: 85

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 78

Asp Ala Gln Phe Phe Gly Thr
1 5

Pro Gln Gln Arg Leu Leu Leu
20

Ser Gly Ile Pro Met Glu Arg

Val Gly Leu Met Thr Asn Asp
50 55

Gln Asn Phe Pro Thr Tyr Phe
65 70

Ser Asn Arg Val Ser
85

<210> SEQ ID NO 79

<211> LENGTH: 28

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 79

Asp Pro Ala Tyr Phe Asp Ser
1 5

Leu Leu Thr Leu Asp Pro Gln
20

<210> SEQ ID NO 80

<211> LENGTH: 51

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 80

Val Ala Cys Val Asn Ser Pro
1 5

Asp Tyr Ile Asn Gln Leu Glu
20

Ala Arg Lys Leu Arg Ile Asp
35

coprobium PF1169

Asn Asp Tyr Glu Leu Leu Ser Thr Arg
10 15

Asn Ser Ala Thr Gly Asn Gly Arg Thr
25 30

Trp Phe Phe Asp Leu Gln Gly Pro Ser

Ser Ser Ser Leu Thr Ala Val His Leu
60

coprobium PF1169

Lys Pro Val Glu Ala Asn Ser Ile Asp
10 15

Glu Thr Val Tyr Glu Gly Leu Glu Thr
25 30

Leu Gln Gly Ser Asn Thr Ala Val Tyr
40 45

Tyr Ala Asp Met Leu Gly Arg Asp Met
60

Ala Ser Gly Thr Ala Arg Ser Ile Leu
75 80

coprobium PF1169

Ser Phe Phe Asn Ile Thr Lys Thr Glu
10 15

Gln Arg Leu Val Leu
25

coprobium PF1169

Ala Ser Thr Thr Leu Ser Gly Asp Val
10 15

Ala Arg Leu Gln Gln Asp Gly His Phe
25 30

Thr Ala Tyr His Ser Pro His Met Glu
40 45
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68

Glu Leu Val
50

<210> SEQ ID NO 81

<211> LENGTH: 24

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 81

Leu Lys Ser Ile Ser Pro Val
1 5

Gln Met Ala Leu Thr Lys Tyr
20

<210> SEQ ID NO 82

<211> LENGTH: 59

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 82

Gly Cys Phe Tyr Gly Met Thr
1 5

Gly Gln Asp Ile Asp Thr Tyr
20

Thr Pro Gly Arg Ile Asn Tyr
35

Ser Val Asp Thr Ala Cys Ser
50 55

<210> SEQ ID NO 83

<211> LENGTH: 16

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 83

Leu Glu Met Ala Gly Phe Ile
1 5

<210> SEQ ID NO 84

<211> LENGTH: 53

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 84

Ala Ile Val Gly Gly Val Asn
1 5

Val Leu Asp Lys Ala Gly Ala
20

Phe Asp Asp Asp Ala His Gly
35

Leu Val Thr Lys Lys
50

<210> SEQ ID NO 85

<211> LENGTH: 60

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 85

Ile Ala Ile Val Gly Ile Gly
1 5

coprobium PF1169

Val Thr Gln Leu Gly Thr Thr Cys Val
10 15

Trp

coprobium PF1169

Ser Asp Asp Tyr Arg Glu Val Asn Ser
10 15

Phe Ile Pro Gly Gly Asn Arg Ala Phe
25 30

Tyr Phe Lys Phe Ser Gly Pro Ser Val
40 45

Ser Ser Leu Ala

coprobium PF1169

Pro Asp Ser Ile Pro Leu Arg Arg Arg
10 15

coprobium PF1169

Ala Leu Cys Gly Pro Gly Leu Thr Arg
10 15

Ile Ser Ser Asp Gly Ser Cys Lys Ser
25 30

Tyr Ala Arg Gly Glu Gly Ala Gly Ala
40 45

coprobium PF1169

Gly Arg Phe Pro Gly Glu Ala Thr Asn
10 15
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70

Pro Asn Arg Leu Trp Asp Met
20

Glu Val Pro Lys Asp Arg Phe
35

Ala Glu Arg Gln Gly Thr Met
50 55

<210> SEQ ID NO 8¢

<211> LENGTH: 53

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 86

Ser Val Pro Ile Glu Glu His
1 5

Thr Cys Val Gln Met Ala Leu
20

Thr Pro Ser Phe Val Met Gly
35

Asn Ala Ala Gly Val
50

<210> SEQ ID NO 87

<211> LENGTH: 18

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 87

Ser Val Pro Ile Glu Glu His
1 5

Thr Cys

<210> SEQ ID NO 88

<211> LENGTH: 62

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 88

Phe Leu Asp Asp Leu Ala Phe
1 5

Pro Trp Lys Ala Ala Val Val
20

Ser Leu Ala Gln Asn Ile Lys
35

Leu Gly Phe Val Phe Thr Gly
50 55

<210> SEQ ID NO 89

<211> LENGTH: 51

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 89

Ser Ser Phe Leu Thr Ser Thr
1 5

Gln Gly Gly Thr Gly Gln Val
20

Glu Phe Leu Glu Ala Ala Asn
35

Val Ser Asn Gly Arg Ser Ala Leu Thr
25 30

Asn Ile Asp Ala Phe Tyr His Pro His
40 45

Asn Val Arg Arg Gly
60

coprobium PF1169

Ser Pro Val Val Thr Gln Leu Gly Thr
10 15

Thr Lys Tyr Trp Thr Ser Leu Gly Val
25 30

His Ser Leu Gly Glu Phe Ala Ala Leu
40 45

coprobium PF1169

Ser Pro Val Val Thr Gln Leu Gly Thr
10 15

coprobium PF1169

Thr Val Asn Glu Arg Arg Ser Ile Phe
10 15

Gly Asp Thr Met Glu Gly Leu Ala Ala
25 30

Pro Arg Ser Val Leu Arg Met Pro Thr
40 45

Gln Gly Ala Gln Trp Pro Gly

coprobium PF1169

Val Gln Gln Ile Val Glu Glu Thr Ile
10 15

Val Met Glu Ser Asp Leu Met Gln Thr
25 30

Gly His Arg Met Asn Asp Cys Gly Val
40 45
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72

-continued
Val Thr Ser
50
<210> SEQ ID NO 90
<211> LENGTH: 77
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 90
Glu Cys Gly Phe Val Glu Met His Gly Thr Gly Thr Lys Ala Gly Asp
1 5 10 15
Pro Val Glu Ala Ala Ala Val His Ala Ala Leu Gly Lys Asn Arg Thr
20 25 30
Leu Arg Asn Pro Leu Tyr Ile Gly Ser Val Lys Ser Asn Ile Gly His
35 40 45
Leu Glu Gly Ala Ser Gly Ile Val Ala Val Ile Lys Ala Ala Met Met
50 55 60
Leu Asp Arg Asp Leu Met Leu Pro Asn Ala Glu Phe Lys
65 70 75

<210> SEQ ID NO 91

<211> LENGTH: 78

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (4)..(4)

coprobium PF1169

<223> OTHER INFORMATION: Xaa can be

<400> SEQUENCE: 91

Phe Phe Lys Xaa Ser Gly Pro
1 5

Ser Ser Leu Ala Thr Ile Gln
20

Leu Asn Arg Gln Leu Thr Ile
35

Glu Thr Asp Thr Val Val Ala
50 55

Asp Ala Phe Ala Gly Leu Ser
65 70

<210> SEQ ID NO 92

<211> LENGTH: 79

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 92

Ser Val Pro Ile Glu Glu His
1 5

Thr Cys Val Gln Met Ala Leu
20

Thr Pro Ser Phe Val Met Gly
35

Asn Ala Ala Gly Val Leu Thr
50 55

Arg Arg Ala Gln Leu Leu Thr

65 70

<210> SEQ ID NO 93
<211> LENGTH: 68

Ser

Val

Ala

40

Gly

His

Phe

Cys

25

Ala

Gly

Gly

any

Ser

10

Thr

Cys

Met

His

naturally occurring

Ile Asp

His Leu

Thr Ser

Asn Ile

Phe Leu
75

coprobium PF1169

Ser

Thr

His

40

Ile

Glu

Pro

Lys

25

Ser

Ser

Gln

Val
10

Tyr

Leu

Asp

Ile

Val Thr

Trp Thr

Gly Glu

Thr Ile
60

Glu Gly
75

Thr

Phe

Leu

45

Leu

Thr

Gln

Ser
Phe
45

Tyr

Gly

Ala

His

30

Trp

Thr

Lys

Leu

Leu

30

Ala

Leu

Thr

Cys
15
Val

Asn

Asn

Gly

15

Gly

Ala

Ala

His

amino acid

Ser

His

Gly

Ser

Thr

Val

Leu

Gly
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<212> TYPE: PRT
<213> ORGANISM: Penicillium

<400> SEQUENCE: 93

Leu Ser Ser Asp Gly Arg Cys
1 5

Tyr Ala Arg Gly Glu Ala Val
20

Lys Ala Leu His Asp Gln Asn
35

Gly Ser Asn Gln Asp Gly Arg
50 55

Ala Ala Gln Glu
65

<210> SEQ ID NO 94

<211> LENGTH: 80

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 94

Ser Pro Leu Phe Gly Leu Ala
1 5

Leu Gly Ser Leu Ile Asp Ile
20

Met Arg Tyr Ile Gln Gly Ala
35

Ala Arg Thr Ser Arg Phe Arg
50 55

Val Ser Asp Gly Pro Arg Leu
65 70

<210> SEQ ID NO 95

<211> LENGTH: 75

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 95

Asn Arg Ile Ser Tyr Tyr Phe
1 5

Asp Thr Gly Cys Ser Ser Ser
20

Ala Leu Gln Asn Asp Asp Cys
35

Leu Ile Leu Ser Pro Asn Ala
50 55

Leu Ser Pro Thr Gly Arg Ser
65 70

<210> SEQ ID NO 96

<211> LENGTH: 81

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 96

Val Asp Val Asn Pro Ala Val
1 5

Pro Ser Ser Trp Ala Pro Ile
20

coprobium PF1169

His Thr Phe Asp Glu Lys Ala Asn Gly
10 15

Gly Cys Leu Ile Leu Lys Pro Leu Ala
25 30

Lys Ile Arg Ala Val Ile Arg Gly Thr
40 45

Thr Ala Gly Ile Thr Val Pro Asn Gly
60

coprobium PF1169

Arg Ile Ile Ala Ser Glu His Pro Asp
10 15

Glu Glu Pro Ile Ile Pro Leu Ser Thr
25 30

Asp Ile Val Arg Ile Ser Asp Gly Ile
Ser Leu Pro Arg Thr Lys Leu Arg Pro
60

Leu Pro Arg Pro Glu Gly Thr Tyr Leu
75 80

coprobium PF1169

Asp Trp Gln Gly Pro Ser Met Ala Val
10 15

Leu Leu Ala Val His Leu Gly Val Glu
25 30

Ser Met Ala Val Ala Val Gly Ser Asn
40 45

Tyr Ile Ala Asp Ser Lys Thr Arg Met
60

Arg Met Trp Asp
75

coprobium PF1169

Leu Lys Asp Ala Pro Leu Pro Trp Asp
10 15

Leu Asp Ala Ala Thr Ser Val Gly Ser
25 30
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76

Thr Ile Phe Gln Thr Ala Ala
35

Val Glu Ile Phe Thr Ser Glu
50 55

Val Gln Glu Ala Ser Asp Ala
65 70

<210> SEQ ID NO 97

<211> LENGTH: 37

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 97

Pro Leu Phe Gly Leu Ala Arg
1 5

Gly Ser Leu Ile Asp Ile Glu
20

Arg Tyr Ile Arg Gly
35

<210> SEQ ID NO 98

<211> LENGTH: 84

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<400> SEQUENCE: 98

Ala Val Ile Arg Gly Thr Gly
1 5

Ile Thr Val Pro Asn Gly Ala
20

Tyr Ala Gln Ala Asp Leu Asp
35

His Gly Thr Gly Thr Leu Ala
Ala Arg Val Phe Gly Thr Asp
65 70

Gly Ser Ile Lys

<210> SEQ ID NO 99

<211> LENGTH: 69

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 99

Leu Glu Val Val Trp Glu Cys
1 5

Arg Gly Lys Glu Ile Gly Cys
20

Leu Glu Met Ser His Lys Asp
35

Ile Ala Thr Gly Gly Phe Ala
50 55

Asp Leu Thr Gly Pro
65

<210> SEQ ID NO 100

Leu Arg Met Pro Ala Gln Ile Glu Arg

40

45

Asn Pro Pro Lys Thr Ser Trp Leu Tyr

60

Val Pro Thr Ser His Val Ser Val Val

75

coprobium PF1169

80

Ile Ile Ala Ser Glu His Pro Asp Leu

10

15

Glu Pro Ile Ile Pro Leu Ser Thr Met

25

coprobium PF1169

Ser

Ala

Pro

40

Gly

Arg

Asn

Gln

25

Ser

Asp

Pro

Gln Asp

10

Glu Ser

Glu Thr

Pro Val

Pro Gly
75

Gly

Leu

Asp

Glu

60

Asp

coprobium PF1169

Leu

Phe

Pro
40

Leu

Glu

Val

25

Gln

Ala

Asn Ser
10
Gly Vval

His Leu

Asn Gln

Gly

Phe

Asn

Val
60

30

Arg Thr

Ile Arg
30

Phe Val
45

Thr Gly

Pro Val

Glu Thr

Gly Glu
30

Gln Met
45

Ser Tyr

Ala

15

Ser

Glu

Ala

Arg

Gln
15
Asp

Phe

Arg

Gly

Val

Ala

Ile

Ile
80

Trp

Trp

Pro

Phe
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-continued

<211> LENGTH: 79
<212> TYPE: PRT
<213> ORGANISM: Penicillium

<400> SEQUENCE: 100

Gly Gly Ala Thr Asp Thr Glu
1 5

Val Asp Val His Arg Lys Ile
20

His Tyr Asp Pro Asn Gly Lys

Gly Cys Phe Ile Asp Glu Pro
50 55

Met Ser Pro Arg Glu Ala Gln

65 70

<210> SEQ ID NO 101

<211> LENGTH: 52

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 101

Glu Leu Arg His Gly Lys Asn
1 5

Leu Cys Thr Ala Ile Gln Ile
20

Gly Val Val Pro Lys Ala Val
35

Ala Ala Tyr Val
50

<210> SEQ ID NO 102

<211> LENGTH: 34

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 102

Val Gly Phe Val Phe Thr Gly
1 5

Lys Glu Leu Leu Ser Thr Tyr
20

Val Asp

<210> SEQ ID NO 103

<211> LENGTH: 63

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 103

Phe Asp Ala Ala Phe Phe Asn
1 5

Asp Pro Met Gln Arg Leu Ala
20

Arg Ala Gly Tyr Val Ala Asn
35

Ile Gly Thr Phe Tyr Gly Gln
50 55

<210> SEQ ID NO 104

coprobium PF1169

Lys Phe Trp Asp Leu Leu Ala Ser Gly
10 15

Pro Ala Asp Arg Phe Asp Val Glu Thr
25 30

Arg Met Asn Ala Ser His Thr Pro Tyr
Gly Leu Phe Asp Ala Ala Phe Phe Asn
60

Gln Thr Asp Pro Met Gln Arg Leu
75

coprobium PF1169

Ile Asp Lys Pro Glu Tyr Ser Gln Pro
10 15

Ala Leu Val Glu Leu Leu Glu Ser Phe
25 30

Val Gly His Ser Ser Gly Glu Ile Ala
40 45

coprobium PF1169

Gln Gly Ala Gln Trp His Gly Met Gly
10 15

Pro Ile Phe Arg Gln Thr Met Gln Asp
25 30

coprobium PF1169

Met Ser Pro Arg Glu Ala Gln Gln Thr
10 15

Ile Val Thr Ala Tyr Glu Ala Leu Glu
25 30

Arg Thr Ala Ala Thr Asn Leu His Arg
40 45

Ala Ser Asp Asp Tyr Arg Glu Val
60
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<211> LENGTH: 43
<212> TYPE: PRT
<213> ORGANISM: Penicillium
<400> SEQUENCE: 104

Ala Val Val Ser Gly Val Ser
1 5

Gly Met Ser His His Gly Leu

coprobium PF1169

Ile Leu Glu Asn Pro Val Glu Thr Ile

10

15

Leu Gly Pro Gln Gly Arg Ser Phe Ser

20 25 30
Phe Asp Ser Arg Ala Glu Gly Tyr Ala Arg Gly
35 40
<210> SEQ ID NO 105
<211> LENGTH: 71
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 105
Lys Ala Ser Leu Ser Leu Gln His Gly Met Ile Ala Pro Asn Leu Leu
1 5 10 15
Met Gln His Leu Asn Pro Lys Ile Lys Pro Phe Ala Ala Lys Leu Ser
20 25 30
Val Pro Thr Glu Cys Ile Pro Trp Pro Ala Val Pro Asp Gly Cys Pro
35 40 45
Arg Arg Ala Ser Val Asn Ser Phe Gly Phe Gly Gly Ala Asn Val His
50 55 60
Val Val Leu Glu Ser Tyr Thr
65 70
<210> SEQ ID NO 106
<211> LENGTH: 28
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 106

Pro Trp Pro Thr Thr Gly Leu Arg Arg Ala Ser Val Asn Ser Phe Gly
1 5 10 15

Tyr Gly Gly Thr Asn Ala His Cys Val Leu Asp Asp
20 25

<210> SEQ ID NO 107
<211> LENGTH: 71
<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 107
Lys Ala Ser Leu Ser Leu Gln His Gly Met Ile Ala Pro Asn Leu Leu
1 5 10 15
Met Gln His Leu Asn Pro Lys Ile Lys Pro Phe Ala Ala Lys Leu Ser
20 25 30
Val Pro Thr Glu Cys Ile Pro Trp Pro Ala Val Pro Asp Gly Cys Pro
35 40 45
Arg Arg Ala Ser Val Asn Ser Phe Gly Phe Gly Gly Ala Asn Val His
50 55 60
Val Val Leu Glu Ser Tyr Thr
65 70

<210> SEQ ID NO 108
<211> LENGTH: 50
<212> TYPE: PRT
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-continued

82

<213> ORGANISM: Penicillium
<400> SEQUENCE: 108

Asp Arg Leu Phe Leu Gln Met
1 5

Ala Pro Lys Val Thr Gly Thr
20

His Ser Leu Asp Phe Phe Val
35

Gly Asn
50

<210> SEQ ID NO 109

<211> LENGTH: 82

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 109

Thr Phe Leu Lys Gly Thr Gly
1 5

Arg Val Pro Val Ala Ile Asn
20

Gln Gln Asp Gln Val Lys Val
35

Ser Val Leu Asp Asp Asp Ala
50 55

Trp Asp Arg Arg Val Leu Gly
65 70

Val Lys

<210> SEQ ID NO 110

<211> LENGTH: 30

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 110

Asp Thr Ala Cys Ser Ser Ser
1 5

Ser Leu Arg Asn Gly Glu Ser
20

<210> SEQ ID NO 111

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 111

Gly Thr Gly Asn Gly Ser Ala
1 5

Phe Asp Leu Lys Gly Pro Ser
20

Ser Leu Val Ala Leu His
35

<210> SEQ ID NO 112

<211> LENGTH: 72

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 112

coprobium PF1169

Ser His Glu Glu Trp Glu Ala
10

Trp Asn Leu His His Ala Thr
25 30

Val Phe Gly Ser Ile Ala Gly
40 45

coprobium PF1169

Gly Gln Met Leu Gln Asn Val
10

Ala Pro Arg Ser Val Gln Val
25 30

Val Ser Arg Leu Ile Pro Ser
40 45

Ser Trp Val Thr His Thr Thr
60

Ser Glu Asp Arg Ile Asp Leu

coprobium PF1169

Leu Val Ala Leu His Tyr Ala
10

Thr Glu Ala Leu Ile Ala Gly
25 30

coprobium PF1169

Met Ile Ser Asn Arg Ile Ser
10

Leu Ser Leu Asp Thr Ala Cys
25 30

coprobium PF1169

Ala Leu
15
Ala Gln

Val Cys

Val Leu

Val Val

Glu Ala

Ala Tyr

Ala Ala

Val Gln
15

Trp Phe
15

Ser Ser
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84

Thr Ser Thr Gln Leu Asn Asp

Val Phe Gly Lys Gln Ala Tyr
20

Tyr Thr Gly His Leu Ile Gly
35

Cys Ile Lys Thr Met Gln Glu
50 55

Lys Glu Arg Asp Ser Asn Cys
65 70

<210> SEQ ID NO 113

<211> LENGTH: 50

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 113

Val Ile Val Gly Ser Ala Ala
1 5

Thr Val Pro His Ser Gly Ser
20

Ser Gln Ala Gly Val His Pro
35

Gly Thr
50

<210> SEQ ID NO 114

<211> LENGTH: 48

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 114

Leu Pro Thr Ala Ile Gln Pro
1 5

Leu Val Gly Gly Leu Gly Gly
20

Val Gln Asn Gly Ala Lys Ser
35

<210> SEQ ID NO 115

<211> LENGTH: 53

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 115

Val Ala Ile Val Gly Gly Val
1 5

Arg Val Leu Asp Lys Ala Gly
20

Ser Phe Asp Asp Asp Ala His
35

Ala Leu Val Leu Lys
50

<210> SEQ ID NO 116

<211> LENGTH: 28

<212> TYPE: PRT

<213> ORGANISM: Penicillium

Leu Asn
Asn Ile
25

Ala Ala
40

Lys Ile

Asp

Glu Thr Asn Ala Ile Lys Lys
10 15

Pro Ile Ser Ser Thr Lys Ser
30

Gly Thr Met Glu Thr Ile Phe
45

Ala Pro Ala Thr Thr Asn Leu
60

coprobium PF1169

Asn Gln

Gln Val

25

His Ser
40

Asn Leu Asn Leu Ser His Ile
10 15

Lys Leu Tyr Gln Asn Val Met
30

Val Thr Tyr Val Glu Ala His
45

coprobium PF1169

Leu Phe
Ile Gly
25

Leu Ile
40

Arg Ala Asn Val Ser Tyr Leu
10 15

Lys Glu Val Ala Leu Trp Met
30

Phe Val Asn Arg Ser Gly Leu
45

coprobium PF1169

Asn Ala

Ala Ile
25

Gly Tyr
40

Leu Cys Gly Pro Gly Leu Thr
10 15

Ser Ser Asp Gly Ser Cys Lys
30

Ala Arg Gly Glu Gly Ala Gly
45

coprobium PF1169
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85

-continued

<400> SEQUENCE: 116

Pro Trp Glu Ser Pro Gly Ala Arg Arg Val Ser Val Asn Ser Phe Gly
1 5 10 15

Tyr Gly Gly Ser Asn Ala His Val Ile Ile Glu Asp
20 25

<210> SEQ ID NO 117

<211> LENGTH: 72

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 117

Lys Thr Leu Arg Glu Trp Met Thr Ala Glu Gly Lys Asp His Asn Leu
1 5 10 15

Ser Asp Ile Leu Thr Thr Leu Ala Thr Arg Arg Asp His His Asp Tyr
20 25 30

Arg Ala Ala Leu Val Val Asp Asp Asn Arg Asp Ala Glu Leu Ala Leu
35 40 45

Gln Ala Leu Glu His Gly Val Asp Gln Thr Phe Thr Thr Gln Ser Arg
50 55 60

Val Phe Gly Ala Asp Ile Ser Lys
65 70

<210> SEQ ID NO 118

<211> LENGTH: 80

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 118

Ser Asp Asp Tyr Arg Glu Val Asn Ser Gly Gln Asp Ile Asp Thr Tyr
1 5 10 15

Phe Ile Pro Gly Gly Asn Arg Ala Phe Thr Pro Gly Arg Ile Asn Tyr
20 25 30

Tyr Phe Lys Phe Ser Gly Pro Ser Val Ser Val Asp Thr Ala Cys Ser
35 40 45

Ser Ser Leu Ala Ala Ile His Val Ala Cys Asn Ser Leu Trp Arg Asn
50 55 60

Glu Ser Asp Ser Ala Val Ala Gly Gly Val Asn Ile Leu Thr Asn Pro
65 70 75 80

<210> SEQ ID NO 119

<211> LENGTH: 56

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 119

Leu Ser Ser Asp Gly Arg Cys His Thr Phe Asp Glu Lys Ala Asn Gly
1 5 10 15

Tyr Ala Arg Gly Glu Ala Val Gly Cys Leu Ile Leu Lys Pro Leu Ala
20 25 30

Lys Ala Leu His Asp Gln Asn Lys Ile Arg Ala Val Ile Arg Gly Thr
35 40 45

Gly Ser Asn Gln Gly Arg Ala Asn
50 55

<210> SEQ ID NO 120

<211> LENGTH: 63

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169
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-continued

88

<400> SEQUENCE: 120

Asp Thr Ala Cys Ser Ser Ser
1 5

Ala Leu Asp Ser Arg Asp Cys
20

Leu Ile Gln Ser Pro Glu Gln
35

Leu Ser Pro Asp Ser Met Cys

<210> SEQ ID NO 121

<211> LENGTH: 28

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 121

Pro Trp Pro Thr Thr Gly Leu
1 5

Tyr Gly Gly Thr Asn Ala His
20

<210> SEQ ID NO 122

<211> LENGTH: 62

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 122

Ala Gly Ile Pro Leu Ala Asn
1 5

Val Gly Ser Phe Ser Ala Asp
20

Glu Cys Val Pro Met Tyr Gln
35

Met Thr Ala Asn Arg Leu Ser
50 55

<210> SEQ ID NO 123

<211> LENGTH: 80

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 123

Arg Trp Glu Pro Tyr Tyr Arg
1 5

Lys Gln Thr Thr Ser Arg Gly
20

Asp Cys Gln Phe Phe Gly Ile
35

Pro Gln Gln Arg Val Ser Leu
50 55

Ala Gly Ile Pro Ala Lys Ser
65 70

<210> SEQ ID NO 124

<211> LENGTH: 28

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 124

Leu

Asp

Gln

40

His

Tyr
Gly
25

Met

Thr

Ala

10

Ala

Ile

Phe

Leu

Val

Ala

Asp

His

Val

Val

Glu
60

coprobium PF1169

Ser

Ala

Lys

45

Ser

Ala

Ala

30

Ala

Ala

Cys Leu
15
Ala Asn

Gly Ile

Asn

Arg Arg Ala Ser Val Asn Ser Phe Gly

10

Cys Val Leu Asp Asp

25

coprobium PF1169

Ile

Tyr

Cys

40

Tyr

Met

Thr

25

Thr

Phe

Gly
10
Asp

Asn

Leu

Thr

Leu

Ala

Ile

Lys

Leu

Gly

Lys
60

coprobium PF1169

Arg

Tyr

Ser

40

Glu

Leu

Asp

Phe

25

Pro

Val

Ser

Pro

10

Leu

Lys

Ala

Gly

Arg

Asp

Glu

Ser

Ser
75

Asn

His

Ala

Glu
60

Asp

coprobium PF1169

Thr

Leu

Gln

45

Gly

Glu

Leu

Glu

45

Ala

Thr

Ser
Arg
30

Ser

Pro

Lys

Glu

30

Gln

Leu

Ala

15

Cys Phe
15
Asp Pro

Arg Ala

Phe Leu

15

Asp Phe

Met Asp

Glu Asp

Val Phe
80
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Pro Gly Arg Ile Asn Tyr Phe
1 5

Ile Asp Thr Ala Cys Ser Ser
20

<210> SEQ ID NO 125

<211> LENGTH: 64

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 125

Ala Gly Ile Pro Leu Ala Asn
1 5

Val Gly Ser Phe Ser Ala Asp
20

Glu Cys Val Pro Met Tyr Gln
35

Met Thr Ala Asn Arg Leu Ser
50 55

<210> SEQ ID NO 126

<211> LENGTH: 52

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 126

Glu Leu Arg His Gly Lys Asn
1 5

Leu Cys Thr Ala Ile Gln Ile
20

Gly Val Val Pro Lys Ala Val
35

Ala Ala Tyr Val
50

<210> SEQ ID NO 127

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 127

Gln Pro Leu Cys Thr Ala Ile
1 5

Ser Phe Gly Val Val Pro Lys
20

Ile Ala Ala Ala Tyr Val
35

<210> SEQ ID NO 128

<211> LENGTH: 86

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 128

Arg Leu Pro Gly Asp Val Ser
1 5

Ser Arg Gly Arg Gly Ala Trp
20

Ala Gly Ser Phe Tyr His Pro

Phe Lys

Ser Leu
25

Phe Ser Gly Pro Ser Phe Ser
10 15

Ala Thr Ile

coprobium PF1169

Ile Met
Tyr Thr
25

Cys Thr
40

Tyr Phe

Gly Thr Lys Thr Ser Cys Phe
10 15

Asp Leu Leu Leu Arg Asp Pro
30

Asn Ala Gly Gln Ser Arg Ala
45

Phe Asp Leu Lys Gly Pro Ser
60

coprobium PF1169

Ile Asp
Ala Leu
25

Val Gly
40

Lys Pro Glu Tyr Ser Gln Pro
10 15

Val Glu Leu Leu Glu Ser Phe
30

His Ser Ser Gly Glu Ile Ala
45

coprobium PF1169

Gln Ile

Ala Val
25

Ala Leu Val Glu Leu Leu Glu
10 15

Val Gly His Ser Ser Gly Glu
30

coprobium PF1169

Thr Pro

Ser Pro
25

Asn Ala

Glu Glu Phe Trp Asp Leu Cys
10 15

Val Pro Lys Asp Arg Phe Asn
30

Asp Arg Pro Gly Ser Phe Asn
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-continued

92

35

40

45

Ala Ala Gly Ala His Phe Leu Thr Glu Asp Ile Gly Leu Phe Asp Ala

50

55

60

Pro Phe Phe Asn Ile Thr Leu Gln Glu Ala Gln Thr Met Asp Pro Gln

65

70

Gln Arg Ile Phe Leu Glu

85

<210> SEQ ID NO 129

<211> LENGTH: 69
<212> TYPE: PRT
<213> ORGANISM: Penicillium
<400> SEQUENCE: 129
Gln Phe Phe His Ala His Gly
1 5
Glu Ala Glu Ala Val Ser Thr
20
Glu Thr Lys Leu Phe Val Gly
35
Glu Gly Ser Ala Gly Leu Ala
50 55
Lys His Gly Val Ile
65
<210> SEQ ID NO 130
<211> LENGTH: 64
<212> TYPE: PRT
<213> ORGANISM: Penicillium
<400> SEQUENCE: 130
Ala Gly Ile Pro Leu Ala Asn
1 5
Val Gly Ser Phe Ser Ala Asp
20
Glu Cys Val Pro Met Tyr Gln
35
Met Thr Ala Asn Arg Leu Ser
50 55
<210> SEQ ID NO 131
<211> LENGTH: 67
<212> TYPE: PRT
<213> ORGANISM: Penicillium
<400> SEQUENCE: 131
Leu Asp Asp Leu Ala Phe Thr
1 5
Trp Lys Ala Ala Val Val Gly
20
Leu Ala Gln Asn Ile Lys Pro
35
Gly Phe Val Phe Thr Gly Gln
50 55
Glu Leu Leu
65
<210> SEQ ID NO 132

75

coprobium PF1169

Thr

Ala

Ser

40

Ser

Gly
Leu
25

Ile

Leu

Thr Gln
10
Phe Pro

Lys Thr

Ile Gly

Ala

Asp

Val

Ser
60

coprobium PF1169

Ile

Tyr

Cys

40

Tyr

Met

Thr

25

Thr

Phe

Gly Thr
10
Asp Leu

Asn Ala

Phe Asp

Lys

Leu

Gly

Leu
60

coprobium PF1169

Val

Asp

Arg

40

Gly

Asn

Thr
25

Ser

Ala

Glu Arg
10
Met Glu

Val Leu

Gln Trp

Arg

Gly

Arg

Pro
60

Gly

Gly

Ile

45

Ser

Thr

Leu

Gln

45

Lys

Ser

Leu

Met

45

Gly

Asp
Ser
30

Gly

Leu

Ser
Arg
30

Ser

Gly

Ile
Ala
30

Pro

Met

Pro
15
Asn

His

Ala

Cys
15
Asp

Arg

Pro

Phe
15
Ala

Thr

Gly

80

Gln

Ile

Thr

Met

Phe

Pro

Ala

Ser

Pro

Ser

Leu

Lys
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<211> LENGTH: 21
<212> TYPE: PRT
<213> ORGANISM: Penicillium

<400> SEQUENCE: 132

Ala His Gly Thr Gly Thr Lys
1 5

Ile Ala Asp Val Phe
20

<210> SEQ ID NO 133

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 133

Lys Gly Gly Met Leu Ala Val
1 5

Ile Leu Asp Ala Met Arg Gly

Ser Glu Ser Ser Val Thr Leu
35

Leu Gln Thr Ala Leu Asp Lys
50 55

Val Asp Val Ala Tyr His Ser
65 70

<210> SEQ ID NO 1234

<211> LENGTH: 75

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 134

Leu Glu Asn Leu Glu Thr Ala
1 5

Glu Val Thr Gly Tyr Ala Asn
20

Pro Ala Asp Asp Leu Met Gly
35

Glu Gln Ala Gln Leu Asn Ile
50 55

Gly Thr Ser Thr Gln Leu Asn
65 70

<210> SEQ ID NO 135

<211> LENGTH: 53

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 135

Met Ala Met Lys Lys Ala Leu
1 5

Val Asp Tyr Val Asn Ala His
20

Ala Glu Asn Ala Ala Ile Lys
35

Asp Lys Ala Ala Asp
50

coprobium PF1169

Val Gly Asp Pro Met Glu Val Glu Ala

10

coprobium PF1169

Gly

Asn

Ser

40

Glu

Ala
Lys
25

Gly

Gly

Ser
10
Ala

Asp

Ile

Ala

Val

Leu

Phe

Ser

Ile

Asp

Thr
60

coprobium PF1169

Leu

Tyr

Arg

40

Asn

Asp

Ala

Ser

25

Tyr

Glu

Leu

Arg

10

Asp

Met

Ile

Asn

Asn

Ala

Ser

Asp

Glu
75

Ala

Tyr

Ile

Tyr
60

coprobium PF1169

Lys Gln Ala Gln Leu

10

Ala Thr Ser Thr Ile

25

Ala Leu Leu Leu Gly

40

Asp

Ala

Val

45

Arg

Pro

Asp

Thr

45

Ile

Arg

Val

Ala
45

Ile
Cys
30

Ile

Lys

Ile

Ile

Lys

Asn

Pro

Gly
30

Asp

15

Gln Gln
15
Val Asn

Ala Asn

Leu Lys

Tyr Ala
15
Thr Ala

Ala Ile

Ala His

Ser Ala
15

Asp Ala

Gly Lys
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-continued

<210> SEQ ID NO 136

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 136

Gly Thr Gly Asn Gly Ser Ala
1 5

Phe Asp Leu Lys Gly Pro Ser
20

Ser Leu Val Ala Leu His
35

<210> SEQ ID NO 137

<211> LENGTH: 76

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 137

Gly Pro Ser Met Thr Ile Asp
1 5

Leu His Gln Ala Val Gln Ser
20

Val Ala Ala Gly Thr Asn Leu
35

Glu Ser Lys Leu Lys Met Leu
50 55

Asp Lys Asp Ala Asp Gly Tyr

<210> SEQ ID NO 138

<211> LENGTH: 85

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 138

Ile Gly Ser Ile Lys Pro Asn
1 5

Val Met Gly Phe Ile Lys Ala
20

Ala Pro Gln Ala Asn Leu Thr
35

Thr Ala Gly Val Lys Val Val
50 55

Asp Ser Ile Arg Arg Ala Gly
65 70

Val Ser His Ala Val
85

<210> SEQ ID NO 139

<211> LENGTH: 57

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 139

Asn Ala Ala Gly Ala His Phe
1 5

Ala Pro Phe Phe Asn Ile Thr
20

coprobium PF1169

Met Ile Ser Asn Arg Ile Ser Trp Phe

10

15

Leu Ser Leu Asp Thr Ala Cys Ser Ser

25

coprobium PF1169

Thr

Leu

Leu

40

Ser

Ala

Ala

Arg

25

Leu

Pro

Arg

Cys

10

Ser

Gly

Asn

Gly

Ser

Gly

Pro

Gly

Asp

Ser

Glu

Glu

Arg

Gly

coprobium PF1169

Ile

Ile

Lys

40

Gln

Val

Gly

Leu

25

Leu

Glu

Cys

His

Ser

Asn

Ala

Ser

Leu

Ile

Ser

Thr

Tyr
75

Glu

Gln

Arg

Pro

60

Gly

coprobium PF1169

Ser

Thr

Gln

45

Ser

Ala

Lys

Ile

45

Trp

Tyr

30

Leu Ile Ala
Asp Val Ala
30

Tyr Ile Ala

Arg Met Trp

Gly Ala Gly

Gly Val Leu

30

Asp Trp Lys

Pro Ser Ser

Gly Gly Thr
80

Leu Thr Glu Asp Ile Gly Leu Phe Asp

10

15

Leu Gln Glu Ala Gln Thr Met Asp Pro

25

30
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-continued

Gln Gln Arg Ile Phe Leu Glu Cys Val Tyr Glu Ala Leu Glu Asn Gly
35 40 45

Gly Ile Pro Thr His Glu Ile Thr Gly
50 55

<210> SEQ ID NO 140

<211> LENGTH: 68

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 140

Leu Ser Ser Asp Gly Arg Cys His Thr Phe Asp Glu Lys Ala Asn Gly
1 5 10 15

Tyr Ala Arg Gly Glu Ala Val Gly Cys Leu Ile Leu Lys Pro Leu Ala
20 25 30

Lys Ala Leu His Asp Gln Asn Lys Ile Arg Ala Val Ile Arg Gly Thr
35 40 45

Gly Ser Asn Gln Asp Gly Arg Thr Ala Gly Ile Thr Val Pro Asn Gly
50 55 60

Ala Ala Gln Glu
65

<210> SEQ ID NO 141

<211> LENGTH: 37

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 141

Ser Phe Asp Ser Arg Ala Glu Gly Tyr Ala Arg Gly Glu Gly Val Gly
1 5 10 15

Thr Val Val Val Lys Pro Leu Ser Thr Ala Ile Arg Asp Gly Asp Thr
20 25 30

Ile Arg Ala Val Ile
35

<210> SEQ ID NO 142

<211> LENGTH: 72

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 142

Gly Ile Pro Ile Asp Thr Leu Pro Gly Ser Asn Thr Ala Val Tyr Ser
1 5 10 15

Gly Ser Met Thr Asn Asp Tyr Glu Leu Leu Ser Thr Arg Asp Ile Tyr
20 25 30

Asp Met Pro His Asn Ser Ala Thr Gly Asn Gly Arg Thr Met Leu Ala
35 40 45

Asn Arg Leu Ser Trp Phe Phe Asp Leu Gln Gly Pro Ser Ile Met Met
50 55 60

Asp Thr Ala Cys Ser Ser Ser Leu
65 70

<210> SEQ ID NO 143

<211> LENGTH: 83

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 143

Ala Gln Gln Ser Leu Ile Leu Ala Thr Tyr Ala Arg Ala Gly Leu Ser
1 5 10 15
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-continued
Pro Gln Asn Asn Pro Glu Asp Arg Cys Gln Tyr Phe Glu Ala His Gly
20 25 30
Thr Gly Thr Gln Ala Gly Asp Pro Gln Glu Ala Ala Ala Ile Asn Ser
35 40 45
Ser Phe Phe Gly Pro Glu Ser Val Pro Asp Ser Thr Asp Arg Leu Tyr
50 55 60
Val Gly Ser Ile Lys Thr Ile Ile Gly His Thr Glu Ala Thr Ala Gly
65 70 75 80
Leu Ala Gly
<210> SEQ ID NO 144
<211> LENGTH: 69
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 144
Pro Leu Trp Arg Lys Ile Glu Thr Ala Pro Leu Asn Thr Gly Leu Thr
1 5 10 15
His Asp Val Glu Lys His Thr Leu Leu Gly Gln Arg Ile Pro Val Ala
20 25 30
Gly Thr Asp Thr Phe Val Tyr Thr Thr Arg Leu Asp Asn Glu Thr Lys
35 40 45
Pro Phe Pro Gly Ser His Pro Leu His Gly Thr Glu Ile Val Pro Ala
50 55 60
Ala Gly Leu Ile Asn
65
<210> SEQ ID NO 145
<211> LENGTH: 64
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 145
Ala Gly Ile Pro Leu Ala Asn Ile Met Gly Thr Lys Thr Ser Cys Phe
1 5 10 15
Val Gly Ser Phe Ser Ala Asp Tyr Thr Asp Leu Leu Leu Arg Asp Pro
20 25 30
Glu Cys Val Pro Met Tyr Gln Cys Thr Asn Ala Gly Gln Ser Arg Ala
35 40 45
Met Thr Ala Asn Arg Leu Ser Tyr Phe Phe Asp Leu Lys Gly Pro Ser
50 55 60
<210> SEQ ID NO 146
<211> LENGTH: 81
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 146
Gly Tyr Gly Arg Gly Glu Gly Val Ala Ser Val Val Leu Lys Arg Leu
1 5 10 15
Gln Asp Ala Ile Asn Asp Gly Asp Pro Ile Glu Cys Val Ile Arg Ala
20 25 30
Ser Gly Ala Asn Ser Asp Gly Arg Thr Met Gly Ile Thr Met Pro Asn
35 40 45
Pro Lys Ala Gln Gln Ser Leu Ile Leu Ala Thr Tyr Ala Arg Ala Gly
50 55 60
Leu Ser Pro Gln Asn Asn Pro Glu Asp Arg Cys Gln Tyr Phe Glu Ala
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102

65 70 75 80

<210> SEQ ID NO 147

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 147

Gly Thr Gly Asn Gly Ser Ala Met Ile Ser Asn Arg Ile Ser Trp Phe
1 5 10 15

Phe Asp Leu Lys Gly Pro Ser Leu Ser Leu Asp Thr Ala Cys Ser Ser
20 25 30

Ser Leu Val Ala Leu His
35

<210> SEQ ID NO 148

<211> LENGTH: 53

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 148

Glu Ala Thr Ser Met Asp Ala Gln Gln Arg Lys Leu Leu Glu Val Thr
1 5 10 15

Tyr Glu Ala Leu Glu Asn Ala Gly Val Pro Leu Glu Thr Ile Gln Gly
20 25 30

Ser Asn Thr Gly Val Tyr Val Gly Asn Phe Thr Asn Asp Phe Leu Asn
35 40 45

Met Gln Tyr Lys Asp
50

<210> SEQ ID NO 149

<211> LENGTH: 82

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 149

Gly Ser Leu Ile Asp Ile Glu Glu Pro Ile Ile Pro Leu Ser Thr Met
1 5 10 15

Arg Tyr Ile Gln Gly Ala Asp Ile Val Arg Ile Ser Asp Gly Ile Ala
20 25 30

Arg Thr Ser Arg Phe Arg Ser Leu Pro Arg Thr Lys Leu Arg Pro Val
35 40 45

Ser Asp Gly Pro Arg Leu Leu Pro Arg Pro Glu Gly Thr Tyr Leu Ile
50 55 60

Thr Gly Gly Leu Gly Ile Leu Gly Leu Glu Val Ala Asp Phe Leu Val
65 70 75 80

Glu Lys

<210> SEQ ID NO 150

<211> LENGTH: 65

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 150

Gln Leu Gly Thr Thr Cys Val Gln Met Ala Leu Thr Lys Tyr Trp Thr
1 5 10 15

Ser Leu Gly Val Thr Pro Ser Phe Val Met Gly His Ser Leu Gly Glu
20 25 30
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104

Phe Ala Ala Leu Asn Ala Ala Gly Val Leu Thr Ile Ser Asp Thr Ile

35

40

45

Tyr Leu Ala Gly Arg Arg Ala Gln Leu Leu Thr Glu Gln Ile Lys Val

50

Gly
65

<210> SEQ ID NO 151

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Penicillium coprobium PF1169
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION:
<223> OTHER INFORMATION: Xaa can be

PRT

<400> SEQUENCE:

Gly Pro
1

Gly Leu

Gly Ala

Arg Thr

50

Ile Arg

Arg

Gly

Arg

35

Trp

Leu

Leu

Ile

20

Arg

Asp

Leu

78

55

(45) .. (45)

151

Leu Pro

5

Leu Gly

Val Leu

Gln Val

Glu Ser

<210> SEQ ID NO 152

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Gly Pro
1

Leu His

Glu Ser
50

Asp Lys

Ser

Gln

Ala

35

Lys

Asp

Met

Ala

Gly

Leu

Ala

76

Arg

Leu

Leu

Ala

55

Arg

Penicillium

152

Thr Ile

5

Val Gln

Thr Asn

Lys Met

Asp Gly

<210> SEQ ID NO 153

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Asn Arg Ile Ser

1

Asp Thr Ala Cys

20

Ser Leu Arg Asn

35

<210> SEQ ID NO

38

Asp

Ser

Leu

Leu

55

Tyr

Penicillium

153

Tyr Phe
5

Ser Ser

Gly Glu

154

Phe

Ser

Pro

Glu

Ile

40

Thr

Gly

Glu

Val

25

Ser

Glu

Ala

any

Gly

10

Ala

Arg

Phe

Ser

60

naturally occurring amino acid

Thr

Asp

Arg

Gln

Val
75

Tyr

Phe

Ala

Pro

60

Tyr

coprobium PF1169

Thr

Leu

Leu

40

Ser

Ala

Ala

Arg

Leu

Pro

Arg

Cys

10

Ser

Gly

Asn

Gly

Ser

Gly

Pro

Gly

Asp

Ser

Glu

Glu

Arg

60

Gly

coprobium PF1169

Leu

Leu

Xaa

45

Ala

Val

Ser

Thr

Gln

45

Ser

Ile

Val

30

Pro

Ile

Leu

Leu

Asp

Tyr

Arg

Thr Gly
15
Glu Lys

Pro Arg

Thr Lys

Ile Ala
15
Val Ala

Ile Ala

Met Trp

Asp Leu Arg Gly Pro Ser Ile Thr Ile

10

15

Leu Val Ala Leu His Tyr Ala Val Gln

25

30
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<211> LENGTH: 74
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 154
Gly Ser Gly Leu Thr Val Leu Ala Asn Arg Ile Thr His Cys Phe Asp
1 5 10 15
Leu Arg Gly Pro Ser His Val Val Asp Thr Ala Cys Ser Ser Ser Leu
20 25 30
Tyr Ala Leu His Ser Ala Cys Leu Ala Leu Asp Ser Arg Asp Cys Asp
35 40 45
Gly Ala Val Val Ala Ala Ala Asn Leu Ile Gln Ser Pro Glu Gln Gln
50 55 60
Met Ile Ala Val Lys Ala Gly Ile Leu Ser
65 70
<210> SEQ ID NO 155
<211> LENGTH: 57
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 155
Gln Leu Gly Thr Thr Cys Val Gln Met Ala Leu Thr Lys Tyr Trp Thr
1 5 10 15
Ser Leu Gly Val Thr Pro Ser Phe Val Met Gly His Ser Leu Gly Glu
20 25 30
Phe Ala Ala Leu Asn Ala Ala Gly Val Leu Thr Ile Ser Asp Thr Ile
35 40 45
Tyr Leu Ala Gly Arg Arg Ala Gln Leu
50 55
<210> SEQ ID NO 156
<211> LENGTH: 72
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 156
His Leu Asn Leu Met Gly Pro Ser Thr Ala Val Asp Ala Ala Cys Ala
1 5 10 15
Ser Ser Leu Val Ala Ile His His Gly Val Gln Ala Ile Lys Leu Gly
20 25 30
Glu Ser Arg Val Ala Ile Val Gly Gly Val Asn Ala Leu Cys Gly Pro
35 40 45
Gly Leu Thr Arg Val Leu Asp Lys Ala Gly Ser Ile Ser Ser Asp Gly
50 55 60
Ser Cys Lys Ser Phe Asp Asp Asp
65 70
<210> SEQ ID NO 157
<211> LENGTH: 81
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 157

Leu Lys Gly Thr Gly Gly Gln
1 5

Pro Val Ala Ile Asn Ala Pro
20

Asp Gln Val Lys Val Val Ser

Met Leu Gln Asn Val Val
10

Leu

Arg Ser Val Gln Val Val Val
25 30

Arg Leu Ile Pro Ser Glu Ala

Arg Val
15

Gln Gln

Ser Val



107

US 9,090,924 B2
108

-continued

35

Leu Asp Asp Asp Ala Ser Trp
50 55

Arg Arg Val Leu Gly Ser Glu
65 70

Ser

<210> SEQ ID NO 158

<211> LENGTH: 82

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 158

Ile Met Gly Thr Lys Thr Ser
1 5

Tyr Thr Asp Leu Leu Leu Arg
20

Cys Thr Asn Ala Gly Gln Ser
35

Tyr Phe Phe Asp Leu Lys Gly
50 55

Ser Gly Ser Leu Val Ala Leu
65 70

Gly Asp

<210> SEQ ID NO 159

<211> LENGTH: 75

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 159

Gly Ser Gly Leu Thr Val Leu
1 5

Leu Arg Gly Pro Ser His Val
20

Tyr Ala Leu His Ser Ala Cys
35

Asp Gly Ala Val Val Ala Ala
50 55

Gln Met Ile Ala Val Lys Arg
65 70

<210> SEQ ID NO 160

<211> LENGTH: 28

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 160

Pro Trp Pro Thr Thr Gly Leu
1 5

Tyr Gly Gly Thr Asn Ala His
20

<210> SEQ ID NO 161

<211> LENGTH: 64

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 161

40 45

Val Thr His Thr Thr Ala Tyr Trp Asp
60

Asp Arg Ile Asp Leu Ala Ala Val Lys
75 80

coprobium PF1169

Cys Phe Val Gly Ser Phe Ser Ala Asp
10 15

Asp Pro Glu Cys Val Pro Met Tyr Gln
25 30

Arg Ala Met Thr Ala Asn Arg Leu Ser
Pro Ser Val Thr Val Asp Thr Ala Cys
60

His Leu Ala Cys Gln Ser Leu Arg Thr
75 80

coprobium PF1169

Ala Asn Arg Ile Thr His Cys Phe Asp
10 15

Val Asp Thr Ala Cys Ser Ser Ser Leu
Phe Gly Pro Leu Asn Ser Arg Asp Cys
40 45

Ala Asn Leu Ile Gln Ser Pro Glu Gln
60

Asp Ser Ile Ala
75

coprobium PF1169

Arg Arg Ala Ser Val Asn Ser Phe Gly
10 15

Cys Val Leu Asp Asp
25

coprobium PF1169
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Gln Leu Gly Thr Thr Cys Val
1 5

Ser Leu Gly Val Thr Pro Ser
20

Phe Ala Ala Leu Asn Ala Ala
35

Tyr Leu Ala Gly Arg Arg Ala
50 55

<210> SEQ ID NO 162

<211> LENGTH: 60

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 162

Ile Ala Pro Asn Ile His Phe
1 5

Asn Glu Ala Asn Leu His Val
20

Gly Arg Pro Glu Arg Ile Ser
35

Asn Ala His Ala Ile Leu Glu
50 55

<210> SEQ ID NO 163

<211> LENGTH: 34

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 163

Gly Leu Val Asn Ile Leu Arg
1 5

Val Gly His Ser Ser Gly Glu
20

Ile Ser

<210> SEQ ID NO 164

<211> LENGTH: 51

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 164

Pro Trp Pro Ser Glu Gly Leu
1 5

Phe Gly Gly Ser Asn Thr His
20

Met Gln Gln Arg Gly Leu Thr
35

Gly Ile Leu
50

<210> SEQ ID NO 165

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Xaa can be any naturally occurring amino acid

Gln Met Ala Leu Thr Lys Tyr Trp Thr
10 15

Phe Val Met Gly His Ser Leu Gly Glu
25 30

Gly Val Leu Thr Ile Ser Asp Thr Ile
40 45

Gln Leu Leu Thr Glu Gln Ile Glu Gly
60

coprobium PF1169

Lys Met Pro Asn Pro Gln Ile Pro Phe
10 15

Pro Leu Glu Pro Thr Pro Trp Pro Ala
25 30

Val Asn Ser Phe Gly Ile Gly Gly Ser
40 45

Ser Ala Ser Thr Val
60

coprobium PF1169

Ser Trp Gly Ile Glu Pro Ser Thr Val
10 15

Ile Val Ala Ala Tyr Thr Ala Arg Ala
25 30

coprobium PF1169

Arg Arg Ile Ser Val Asn Ser Phe Gly
10 15

Val Ile Leu Asp Asp Ala Leu His Tyr
25 30

Gly Asn His Cys Thr Ala Arg Leu Pro
40 45

coprobium PF1169
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<400> SEQUENCE: 165

Ile Gly His Thr Xaa Gly Ser Ala Gly Leu Ala Ser Leu Ile Gly Ser
1 5 10 15

Ser Leu Ala Met Lys His Gly Val Ile Pro Pro Asn Leu His Phe Gly
20 25 30

Gln Leu Ser Glu Lys Val Ala Pro Phe Tyr Thr His Leu Asn Ile Pro
35 40 45

Thr Glu Pro Val Pro Trp Pro Asn Ser Thr Ser Ser Gln Val Lys Arg
50 55 60

Ala Ser Ile Asn Ser Phe Gly
65 70

<210> SEQ ID NO 166

<211> LENGTH: 74

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 166

Gly Ser Asn Thr Ala Val Tyr Ser Gly Ser Met Thr Asn Asp Tyr Glu
1 5 10 15

Leu Leu Ser Thr Arg Asp Ile Tyr Asp Met Pro His Asn Ser Ala Thr
20 25 30

Gly Asn Gly Arg Thr Met Leu Ala Asn Arg Leu Ser Trp Phe Phe Asp
35 40 45

Leu Gln Gly Pro Ser Ile Met Met Asp Thr Ala Cys Ser Ser Ser Leu
50 55 60

Thr Ala Val His Leu Ala Ala Gln Ser Leu
65 70

<210> SEQ ID NO 167

<211> LENGTH: 85

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 167

Asp Ala Gln Phe Phe Gly Thr Lys Pro Val Glu Ala Asn Ser Ile Asp
1 5 10 15

Pro Gln Gln Arg Leu Leu Leu Glu Thr Val Tyr Glu Gly Leu Glu Thr
20 25 30

Ser Gly Ile Pro Met Glu Arg Leu Gln Gly Ser Asn Thr Ala Val Tyr
35 40 45

Val Gly Leu Met Thr Asn Asp Tyr Ala Asp Met Leu Gly Arg Asp Met
Gln Asn Phe Pro Thr Tyr Phe Ala Ser Gly Thr Ala Arg Ser Ile Leu
65 70 75 80
Ser Asn Arg Val Ser

85

<210> SEQ ID NO 168

<211> LENGTH: 60

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 168

Val Val Ala Cys Val Asn Ser Pro Ala Ser Thr Thr Leu Ser Gly Asp
1 5 10 15

Val Asp Tyr Ile Asn Gln Leu Glu Ala Arg Leu Gln Gln Asp Gly His
20 25 30
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Phe Ala Arg Lys Leu Arg Ile
35

Glu Glu Leu Val Gly Val Val

50 55
<210> SEQ ID NO 169
<211> LENGTH: 56
<212> TYPE: PRT
<213> ORGANISM: Penicillium
<400> SEQUENCE: 169
Phe Tyr Gly Met Thr Ser Asp
1 5
Asp Ile Asp Thr Tyr Phe Ile
20
Gly Arg Ile Asn Tyr Tyr Phe
35
Asp Thr Ala Cys Ser Ser Ser
50 55
<210> SEQ ID NO 170
<211> LENGTH: 53
<212> TYPE: PRT
<213> ORGANISM: Penicillium

<400> SEQUENCE: 170

Val Ala Ile Val Gly Gly Val

1 5

Arg Val Leu Asp
20

Lys Ala Gly

Ser Phe Asp Asp

35

Asp Ala His

Ala Leu
50

Val Thr Lys

<210> SEQ ID NO 171
<211> LENGTH: 40
<212> TYPE: PRT
<213> ORGANISM: Penicillium

<400> SEQUENCE: 171

Gln Leu Gly Thr Thr Cys Val
1 5

Ser Leu Gly Val Thr Pro Ser
20

Phe Ala Ala Leu
35

Asn Ala Ala

<210>
<211>
<212>
<213>

SEQ ID NO 172

LENGTH: 69

TYPE: PRT

ORGANISM: Penicillium
<400> SEQUENCE: 172

Arg Glu Trp Met Thr Ala Glu
1 5

Leu Thr Thr Leu Ala Thr Arg
20

Leu Val Val Asp Asp Asn Arg

Asp Thr Ala Tyr His Ser Pro His Met
40 45

Gly Asp Ala Ile Ser
60

coprobium PF1169

Asp Tyr Arg Glu Val

10

Asn Ser Gly Gln

15
Ala Phe
30

Pro Gly Gly Asn Arg Thr Pro

25
Val

Lys Ser Val

40

Phe Ser Gly Pro Ser

45

Leu

coprobium PF1169

Asn Ala Leu Cys Gly
10

Leu Thr
15

Pro Gly

Ala Ile Ser Ser Asp
25

Gly Ser

30

Cys Lys

Glu
45

Gly Tyr Ala Arg Gly
40

Gly Ala Gly

coprobium PF1169

Gln Met Ala Leu Thr Lys Tyr Trp Thr
10 15

Phe Val Met Gly His Ser Leu Gly Glu
25 30

Gly
40

coprobium PF1169

Gly Lys Asp His Asn Leu Ser Asp Ile
10 15

Arg Asp His His Asp Tyr Arg Ala Ala
25 30

Asp Ala Glu Leu Ala Leu Gln Ala Leu
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116

35 40 45

Glu His Gly Val Asp Gln Thr Phe Thr Thr Gln Ser Arg Val Phe Gly
50 55 60

Ala Asp Ile Ser Lys
65

<210> SEQ ID NO 173

<211> LENGTH: 51

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 173

Pro Trp Pro Ser Glu Gly Leu Arg Arg Ile Ser Val Asn Ser Phe Gly
1 5 10 15

Phe Gly Gly Ser Asn Thr His Val Ile Leu Asp Asp Ala Leu His Tyr
20 25 30

Met Gln Gln Arg Gly Leu Thr Gly Asn His Cys Thr Ala Arg Leu Pro
35 40 45

Gly Ile Leu
50

<210> SEQ ID NO 174

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 174

Phe Val Glu Met His Gly Thr Gly Thr Lys Ala Gly Asp Pro Val Glu
1 5 10 15

Ala Ala Ala Val His Ala Ala Leu Gly Lys Asn Arg Thr Leu Arg Asn
20 25 30

Pro Leu Tyr Ile Gly Ser Val Lys Ser Asn Ile Gly His Leu Glu Gly
35 40 45

Ala Ser Gly Ile Val Ala Val Ile Lys Ala Ala Met Met Leu Asp Arg
50 55 60

Asp Leu Met Leu Pro Asn Ala

<210> SEQ ID NO 175

<211> LENGTH: 41

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 175

Leu Ala Ile Val Gly Met Ala Cys Arg Leu Pro Gly Gln Ile Thr Thr
1 5 10 15

Pro Gln Glu Leu Trp Glu Leu Cys Ser Arg Gly Arg Ser Ala Trp Ser
20 25 30

Glu Ile Pro Pro Glu Arg Phe Asn Pro
35 40

<210> SEQ ID NO 176

<211> LENGTH: 64

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 176

Gln Leu Gly Thr Thr Cys Val Gln Met Ala Leu Thr Lys Tyr Trp Thr
1 5 10 15
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118

Ser Leu Gly Val Thr Pro Ser Phe Val Met Gly His Ser Leu Gly
20 25 30

Phe Ala Ala Leu Asn Ala Ala Gly Val Leu Thr Ile Ser Asp Thr
35 40 45

Tyr Leu Ala Gly Arg Arg Ala Gln Leu Leu Thr Glu Gln Ile Glu
50 55 60

<210> SEQ ID NO 177

<211> LENGTH: 74

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 177

Gly Ala Ser Val Tyr Val Leu Ala Leu Asp Ile Thr Lys Pro Asp
1 5 10 15

Val Glu Gln Leu Ser Thr Ala Leu Asp Arg Leu Ala Leu Pro Ser
20 25 30

Gln Gly Val Val His Ala Ala Gly Val Leu Asp Asn Glu Leu Val
35 40 45

Gln Thr Thr Gln Glu Ala Phe Asn Arg Val Leu Ala Pro Lys Ile
50 55 60

Gly Ala Leu Ala Leu His Glu Pro Phe Pro
65 70

<210> SEQ ID NO 178

<211> LENGTH: 72

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 178

Gly Leu Val Asn Ile Leu Arg Ser Trp Gly Ile Glu Pro Ser Thr
1 5 10 15

Val Gly His Ser Ser Gly Glu Ile Val Ala Ala Tyr Thr Ala Arg
20 25 30

Ile Ser Met Arg Thr Ala Ile Ile Leu Ala Tyr Tyr Arg Gly Lys
35 40 45

Ala Gln Pro Leu Glu Gly Leu Gly Ala Met Val Ala Val Gly Leu
50 55 60

Pro Asp Glu Val Ala Gln Tyr Met
65 70

<210> SEQ ID NO 179

<211> LENGTH: 70

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 179

Gly Arg Phe Leu Ser Ser Asp Gly Arg Cys His Thr Phe Asp Glu
1 5 10 15

Ala Asn Gly Tyr Ala Arg Gly Glu Ala Val Gly Cys Leu Ile Leu
20 25 30

Pro Leu Ala Lys Ala Leu His Asp Gln Asn Lys Ile Arg Ala Val
35 40 45

Arg Gly Thr Gly Ser Asn Gln Asp Gly Arg Thr Ala Gly Ile Thr
50 55 60

Pro Asn Gly Ala Ala Gln
65 70

Glu

Ile

Gly

Ala

Val

Met

Ala

Val

Ala

Val

Ser

Lys

Lys

Ile

Val
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<210> SEQ ID NO 180

<211> LENGTH: 51

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 180

Ser Ser Phe Leu Thr Ser Thr Val Gln Gln Ile Val Glu Glu Thr Ile
1 5 10 15

Gln Gly Gly Thr Gly Gln Val Val Met Glu Ser Asp Leu Met Gln Thr
20 25 30

Glu Phe Leu Glu Ala Ala Asn Gly His Arg Met Asn Asp Cys Gly Val
35 40 45

Val Thr Ser
50

<210> SEQ ID NO 181

<211> LENGTH: 64

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 181

Leu Leu Gly Leu Arg Leu Lys Trp Lys Glu Tyr His Gln Asp Phe Asn
1 5 10 15

Ala Ala His Arg Val Leu Pro Leu Pro Ser Tyr Lys Trp Asp Leu Lys
20 25 30

Asn Tyr Trp Ile Pro Tyr Thr Asn Asn Phe Cys Leu Leu Lys Gly Ala
35 40 45

Pro Ala Ala Pro Val Ala Glu Ala Thr Pro Ile Ser Val Phe Leu Ser

<210> SEQ ID NO 182

<211> LENGTH: 26

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 182

Ser Phe Arg Arg Gln Glu Asp Thr Trp Lys Val Leu Ser Asn Ala Thr
1 5 10 15

Ser Thr Leu Tyr Leu Ala Gly Ile Glu Ile
20 25

<210> SEQ ID NO 183

<211> LENGTH: 65

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 183

Ala Gly Gly Asn Thr Thr Val Ala Leu Glu Asp Ala Pro Ile Arg Thr
1 5 10 15

Arg Ser Gly Ser Asp Pro Arg Ser Leu His Pro Ile Ala Ile Ser Ala
20 25 30

Lys Ser Lys Val Ser Leu Arg Gly Asn Leu Glu Asn Leu Leu Ala Tyr
35 40 45

Leu Asp Thr His Pro Asp Val Ser Leu Ser Asp Leu Ser Tyr Thr Thr
50 55 60

Thr
65

<210> SEQ ID NO 184
<211> LENGTH: 96
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122

-continued
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 184
Phe Asp Ala Ala Phe Phe Asn Met Ser Pro Arg Glu Ala Gln Gln Thr
1 5 10 15
Asp Pro Met Gln Arg Leu Ala Ile Val Thr Ala Tyr Glu Ala Leu Glu
20 25 30
Arg Ala Gly Tyr Val Ala Asn Arg Thr Ala Ala Thr Asn Leu His Arg
35 40 45
Ile Gly Thr Phe Tyr Gly Gln Ala Ser Asp Asp Tyr Arg Glu Val Asn
50 55 60
Thr Ala Gln Glu Ile Ser Thr Tyr Phe Ile Pro Gly Gly Cys Arg Ala
65 70 75 80
Phe Gly Pro Gly Arg Ile Asn Tyr Phe Phe Lys Phe Leu Gly Pro Ala
85 90 95
<210> SEQ ID NO 185
<211> LENGTH: 58
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 185
Phe Leu Gln Ile Ser Gly Pro Ser Phe Ser Ile Asp Thr Ala Cys Ser
1 5 10 15
Ser Ser Leu Ala Thr Ile Gln Val Cys Thr His Leu Phe His Val His
20 25 30
Leu Asn Arg Gln Leu Thr Ile Ala Ala Cys Thr Ser Leu Trp Asn Gly
35 40 45
Glu Thr Asp Thr Val Val Ala Gly Gly Met
50 55
<210> SEQ ID NO 186
<211> LENGTH: 59
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 186
Val Tyr Ser Gly Ser Met Thr Asn Asp Tyr Glu Leu Leu Ser Thr Arg
1 5 10 15
Asp Ile Tyr Asp Met Pro His Asn Ser Ala Thr Gly Asn Gly Arg Thr
20 25 30
Met Leu Ala Asn Arg Leu Ser Trp Phe Phe Asp Leu Gln Gly Pro Ser
35 40 45
Ile Met Met Asp Thr Ala Cys Ser Ser Ser Leu

50 55

<210> SEQ ID NO 187

<211> LENGTH: 31

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 187

Leu Phe Leu Phe Pro Asp Gly
1 5

Ile Pro Gly Ile Ser Pro Asp
20

<210> SEQ ID NO 188

coprobium PF1169

Ser Gly Ser Ala Thr Ser Tyr Ala Thr

10

15

Val Cys Val Tyr Gly Leu Asn Cys

25

30
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<211> LENGTH: 26
<212> TYPE: PRT
<213> ORGANISM: Penicillium
<400> SEQUENCE: 188

Ala Lys His Pro Pro Ala Thr
1 5

Thr Ala Thr Gln Ser Phe Ile
20

<210> SEQ ID NO 189
<211> LENGTH: 38
<212> TYPE: PRT
<213> ORGANISM: Penicillium

<400> SEQUENCE: 189

Gly Asn Gly Ser Ala Met Ile
1 5

Leu Lys Gly Pro Ser Leu Ser
20

Val Ala Leu His
35

Leu Ala

<210> SEQ ID NO 190
<211> LENGTH: 76
<212> TYPE: PRT
<213> ORGANISM: Penicillium

<400> SEQUENCE: 190

Ala Ile His His Gly Val Gln

1 5

Ala Ile Val Gly Val

20

Gly Asn

Leu Asp Ala Ala

35

Lys Gly

Phe Asp Asp Asp Ala His Gly

Val Leu His

70

Leu Leu Ser

65

Lys

<210> SEQ ID NO 191
<211> LENGTH: 65
<212> TYPE: PRT

<213> ORGANISM: Penicillium
<400> SEQUENCE: 191
Val Trp Ile Glu Ile Gly Pro
1 5
Ala Thr Leu Glu Ser Val Ala
20
Glu Asn Ala Trp Cys Thr Leu
35
Ala Gly Val Pro Val Gly Trp
50 55
Ala
65

<210> SEQ ID NO 192
<211> LENGTH: 53
<212> TYPE: PRT

coprobium PF1169

Ser Ile Leu Leu Gln Gly Asn Pro Lys
10 15

Phe Val Pro
25

coprobium PF1169

Ser Asn Arg Ile Ser Trp Phe Phe Asp
10 15

Leu Asp Thr Ala Cys Ser Ser Ser Leu
25 30

coprobium PF1169

Ala Ile Lys Leu Glu Ser Val

10

Gly Arg

15
Ala

Leu Thr

30

Leu Pro

25

Cys Gly Gly Arg

Ile
40

Ser Ser

45

Ser Ser Asp Gly Cys Lys

Ala Glu

60

Tyr Arg Gly Gly Ala Gly 2Ala

Gln Ala Leu

75

Leu Asp

coprobium PF1169

Phe Val

15

His Pro Val Cys Leu

10

Gly Lys

Val Ala

25

Val Pro Ser Leu Arg

30

Arg Gly

Ala
40

Gln Thr Thr

45

Ser Leu Leu His Asn

Ser Glu Phe His Arg Pro Phe Glu

60

Arg
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126

<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 192

Thr Ser Asp Asp Tyr Arg Glu Val Asn Ser Gly Gln Asp Ile Asp Thr
1 5 10 15

Tyr Phe Ile Pro Gly Gly Asn Arg Ala Phe Thr Pro Gly Arg Ile Asn
20 25 30

Tyr Tyr Phe Lys Phe Ser Gly Pro Ser Val Ser Val Asp Thr Ala Cys
35 40 45

Ser Ser Ser Leu Ala
50

<210> SEQ ID NO 193

<211> LENGTH: 40

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 193

Val Asp Thr Ala Cys Ser Ser Ser Leu Tyr Ala Leu His Ser Ala Cys
1 5 10 15

Phe Gly Pro Leu Asn Ser Arg Asp Cys Asp Gly Ala Val Val Ala Ala
20 25 30

Ala Asn Leu Ile Gln Ser Pro Glu
35 40

<210> SEQ ID NO 194

<211> LENGTH: 68

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 194

Met Leu Ala Val Gly Ala Ser Ala Ser Asp Ile Gln Gln Ile Leu Asp
1 5 10 15

Ala Met Arg Gly Asn Lys Ala Val Ile Ala Cys Val Asn Ser Glu Ser
20 25 30

Ser Val Thr Leu Ser Gly Asp Leu Asp Val Ile Ala Asn Leu Gln Thr
35 40 45

Ala Leu Asp Lys Glu Gly Ile Phe Thr Arg Lys Leu Lys Val Asp Val
50 55 60

Ala Tyr His Ser
65

<210> SEQ ID NO 195

<211> LENGTH: 62

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 195

Phe Leu Asp Asp Leu Ala Phe Thr Val Asn Glu Arg Arg Ser Ile Phe
1 5 10 15

Pro Trp Lys Ala Ala Val Val Gly Asp Thr Met Glu Gly Leu Ala Ala
20 25 30

Ser Leu Ala Gln Asn Ile Lys Pro Arg Ser Val Leu Arg Met Pro Thr
35 40 45

Leu Gly Phe Val Phe Thr Gly Gln Gly Ala Gln Trp Pro Gly
50 55 60

<210> SEQ ID NO 196
<211> LENGTH: 76
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<212> TYPE: PRT
<213> ORGANISM: Penicillium

<400> SEQUENCE: 196

Gly Pro Ser Met Thr Ile Asp
1 5

Leu His Gln Ala Val Gln Ser
20

Val Ala Ala Gly Thr Asn Leu

Glu Ser Lys Leu Lys Met Leu
50 55

Asp Lys Asp Ala Asp Gly Tyr
65 70

<210> SEQ ID NO 197

<211> LENGTH: 79

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 197

Ser Val Pro Ile Glu Glu His
1 5

Thr Cys Val Gln Met Ala Leu
20

Thr Pro Ser Phe Val Met Gly
35

Asn Ala Ala Gly Val Leu Thr
50 55

Arg Arg Ala Gln Leu Leu Thr
65 70

<210> SEQ ID NO 198

<211> LENGTH: 40

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 198

Phe Asn Leu Lys Gly Ile Ser
1 5

Ser Ala Asp Ala Ile Gly Tyr
20

Gln Asp Leu Met Leu Ala Gly
35

<210> SEQ ID NO 199

<211> LENGTH: 70

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 199

Gly Arg Phe Leu Ser Ser Asp
1 5

Ala Asn Gly Tyr Ala Arg Gly
20

Pro Leu Ala Lys Ala Leu His
35

Arg Gly Thr Gly Ser Asn Gln
50 55

coprobium PF1169

Thr

Leu

Leu

40

Ser

Ala

Ala

Arg

25

Leu

Pro

Arg

Cys

10

Ser

Gly

Asn

Gly

Ser

Gly

Pro

Gly

Asp
75

Ser

Glu

Glu

Arg

60

Gly

coprobium PF1169

Ser

Thr

His

Ile

Glu

Pro

Lys

25

Ser

Ser

Gln

Val

10

Tyr

Leu

Asp

Ile

Val

Trp

Gly

Thr

Glu
75

Thr

Thr

Glu

Ile

60

Gly

coprobium PF1169

Ser Leu

Thr Asp
30

Gln Tyr

Ser Arg

Gln Leu
Ser Leu
30

Phe Ala
45

Tyr Leu

Gly Thr

Ile Ala
15
Val Ala

Ile Ala

Met Trp

Gly Thr

15

Gly Val

Ala Leu

Ala Gly

His

Gln Ser Ile Ala Ser Ala Cys Ala Thr

10

15

Ala Phe His Leu Ile Ala Ala Gly Lys

Gly
40

25

coprobium PF1169

Gly Arg Cys His Thr

10

Glu Ala Val Gly Cys

25

Asp Gln Asn Lys Ile

40

Asp Gly Arg Thr Ala

60

30

Phe Asp

Leu Ile
30

Arg Ala
45

Gly Ile

Glu Lys
15
Leu Lys

Val Ile

Thr Val
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Pro Asn Gly Ala Ala Gln
65 70

<210> SEQ ID NO 200

<211> LENGTH: 284

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 200

Leu Ser Val Lys Arg Val Gly
1 5

Gly His Ser Leu Leu Ala Val
20

Phe Gly Thr Glu Leu Ser Val
35

Glu Ser Leu Gly Glu Ile Ile
50 55

Ile Val Ile Glu Leu Arg Ser
Phe His Pro Ile Gly Gly Ser
85

His Leu Asn Pro Asn Arg Thr
100

Ile Glu Ala Asp Ala Ala Glu
115

Tyr Ile Ala Glu Met Gln Lys
130 135

Gly Gly Trp Cys Phe Gly Gly
145 150

Leu Arg Gln Met Gly Gln Gln
165

Arg Ala Pro Ile Pro Glu Asn
180

Leu Leu Ser Trp Phe Ala Arg
195

Leu Thr Ile Ser Ala Gln Tyr
210 215

Phe Asp His Val Leu Lys Glu
225 230

Asp Ala Asn Pro Ser Asp Phe
245

Asn Gly Val Ala Leu Gln Thr
260

Ile Leu Leu Val Lys Ala Lys
275

<210> SEQ ID NO 201

<211> LENGTH: 73

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 201

Pro Met Asn Lys Asp Lys Val
1 5

Val Ala Lys Glu Met Arg Val
20

coprobium PF1169

Ile

Lys

Ala

40

Arg

Gly

Thr

Leu

Val

120

Met

Ala

Val

Val

Asp

200

Leu

Ala

Arg

Tyr

Asp
280

His

Leu

25

Leu

Glu

Thr

Phe

Arg

105

Ala

Gln

Ile

Thr

Pro

185

Leu

Arg

Lys

Leu

Phe

265

Glu

Asp

Val

Leu

Asn

Tyr

Cys

90

Ala

Ile

Pro

Ala

Gly

170

Glu

Ala

Glu

Ala

Tyr

250

Pro

Ser

Asp

Asn

Ala

Lys

Glu

75

Tyr

Ile

Glu

Gln

Tyr

155

Ile

Asp

Val

Leu

Ile

235

Phe

Glu

Glu

Phe Phe

His Leu

Gln Tyr
45

Glu Ile
60

Gln Pro

Met Glu

Gln Ser

Glu Met

125
Gly Pro
140
Glu Ile
Val Met
Ala Asp
Pro Tyr

205

Ser Pro

220

Asn Val

Asp Thr

Pro Glu

Asp

coprobium PF1169

Glu

Lys

30

Ser

Lys

Leu

Leu

Pro

110

Ala

Tyr

Ser

Ile

Asp

190

Gly

Asp

Ile

Tyr

Asp
270

Leu

15

Lys

Thr

Pro

Trp

Ser

95

Gly

Thr

Phe

Arg

Asp

175

Ala

Lys

His

Pro

Leu

255

Phe

Gly

Val

Val

Ser

Leu

80

Arg

Leu

Leu

Leu

Gln

160

Thr

Met

Lys

Met

Leu

240

Ala

Pro

Tyr Trp Ser Ala Ile Ile Arg Thr Leu

10

15

Glu Pro Glu Thr Ile Asp Pro Glu Gln

25

30
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Lys Phe Thr Thr Tyr Gly Leu
35

Gly Asp Leu Glu Asp Leu Thr
50 55

Trp Asp Tyr Pro Thr Ile Asn
65 70

<210> SEQ ID NO 202

<211> LENGTH: 63

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 202

Gly Ser Leu Ile Asp Ile Glu
1 5

Arg Tyr Ile Gln Gly Ala Asp
20

Arg Thr Ser Arg Phe Arg Ser
35

Ser Asp Gly Pro Arg Leu Leu
50 55

<210> SEQ ID NO 203

<211> LENGTH: 69

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 203

Leu Glu Val Val Trp Glu Cys
1 5

Arg Gly Lys Glu Ile Gly Cys
20

Leu Glu Met Ser His Lys Asp
35

Ile Ala Thr Gly Gly Phe Ala

Asp Leu Thr Gly Pro
65

<210> SEQ ID NO 204

<211> LENGTH: 96

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 204

Phe Asp Ala Ala Phe Phe Asn
1 5

Asp Pro Met Gln Arg Leu Ala
20

Arg Ala Gly Tyr Val Ala Asn
35

Ile Gly Thr Phe Tyr Gly Gln
50 55

Thr Ala Gln Glu Ile Ser Thr
65 70

Phe Gly Pro Gly Arg Ile Asn
85

Asp Ser Ile Val Ala Leu Ser Val Ser
40 45

Lys Leu Glu Leu Glu Pro Thr Leu Leu
60

Ala Leu

coprobium PF1169

Glu Pro Ile Ile Pro Leu Ser Thr Met
10 15

Ile Val Arg Ile Ser Asp Gly Ile Ala
25 30

Leu Pro Arg Thr Lys Leu Arg Pro Val
40 45

Pro Arg Pro Glu Gly Thr Tyr Leu
60

coprobium PF1169

Leu Glu Asn Ser Gly Glu Thr Gln Trp
10 15

Phe Val Gly Val Phe Gly Glu Asp Trp
25 30

Pro Gln His Leu Asn Gln Met Phe Pro
40 45

Leu Ala Asn Gln Val Ser Tyr Arg Phe

coprobium PF1169

Met Ser Pro Arg Glu Ala Gln Gln Thr
10 15

Ile Val Thr Ala Tyr Glu Ala Leu Glu
25 30

Arg Thr Ala Ala Thr Asn Leu His Arg
40 45

Ala Ser Asp Asp Tyr Arg Glu Val Asn
Tyr Phe Ile Pro Gly Gly Cys Arg Ala
75 80

Tyr Phe Phe Lys Phe Leu Gly Pro Ala
90 95
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<210> SEQ ID NO 205

<211> LENGTH: 58

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 205

Leu Gln Ile Ser Gly Pro

1 5

Leu Ala Thr Ile
20

Ser Gln

Asn Arg Gln Leu Thr Ile

35
Glu Thr
50

Ala
55

Asp Thr Val Val

<210>
<211>
<212>
<213>

SEQ ID NO 206

LENGTH: 52

TYPE: PRT

ORGANISM: Penicillium
<400> SEQUENCE: 206

Glu Leu Arg His Gly Lys Asn
1 5

Leu Cys Thr Ala Ile Gln Ile
20

Gly Val Val Pro
35

Lys Ala Val

Ala Ala Tyr Val
50

<210> SEQ ID NO 207

<211> LENGTH: 59

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 207

Val Tyr Ser Gly Ser Met Thr
1 5
His

Asp Ile Tyr Asp Met Pro

20
Met Leu

Ala Asn Arg Leu Ser

35

Ile Met
50

Met Asp Thr Ala Cys

55

<210> SEQ ID NO 208

<211> LENGTH: 28

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<400> SEQUENCE: 208

Pro Trp Pro Thr Thr Gly Leu
1 5

Tyr Gly Gly Thr Asn Ala His
20

<210> SEQ ID NO 209

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Penicillium

coprobium PF1169

Ser

Val

Ala

40

Gly

Phe
Cys
25

Ala

Gly

Ser
10
Thr

Cys

Met

Ile Asp

His Leu

Thr Ser

coprobium PF1169

Ile Asp Lys Pro Glu

10

Ala Leu Val Glu Leu

25

Val Gly His Ser Ser

40

coprobium PF1169

Asn

Asn

Trp

40

Ser

Asp
Ser
25

Phe

Ser

Tyr
10
Ala

Phe

Ser

Glu Leu

Thr Gly

Asp Leu

Leu

coprobium PF1169

Thr

Phe

Leu
45

Tyr

Leu

Gly

Leu

Asn

Gln
45

Ala

His

Trp

Ser

Glu
30

Glu

Ser

Gly
30

Gly

Cys Ser
15

Val His

Asn Gly

Gln Pro
15

Ser Phe

Ile Ala

Thr Arg
15

Arg Thr

Pro Ser

Arg Arg Ala Ser Val Asn Ser Phe Gly

10

Cys Val Leu Asp Asp

25

coprobium PF1169

15
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<400> SEQUENCE: 209

Lys Ala Ser Leu Ser Leu Gln
1 5

Met Gln His Leu Asn Pro Lys
20

Val Pro Thr Glu Cys Ile Pro
35

Arg Arg Ala Ser Val Asn Ser

Val Val Leu Glu Ser Tyr Thr
65 70

<210> SEQ ID NO 210

<211> LENGTH: 80

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 210

Leu Lys Gly Thr Gly Gly Gln
1 5

Pro Val Ala Ile Asn Ala Pro
20

Asp Gln Val Lys Val Val Ser
35

Leu Asp Asp Asp Ala Ser Trp

Arg Arg Val Leu Gly Ser Glu
65 70

<210> SEQ ID NO 211

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 211

Gly Asn Gly Ser Ala Met Ile
1 5

Leu Lys Gly Pro Ser Leu Ser
20

Val Ala Leu His Leu Ala
35

<210> SEQ ID NO 212

<211> LENGTH: 76

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 212

Ala Ile His His Gly Val Gln
1 5

Ala Ile Val Gly Gly Val Asn
20

Val Leu Asp Lys Ala Gly Ala
35

Phe Asp Asp Asp Ala His Gly
50 55

Leu Val Leu Lys Ser Leu His

His Gly
Ile Lys
25

Trp Pro
40

Phe Gly

Met Ile Ala

10

Pro Phe Ala

Ala Val Pro

Phe Gly Gly

60

coprobium PF1169

Met Leu
Arg Ser
25

Arg Leu
40

Val Thr

Asp Arg

Gln

10

Val

Ile

His

Ile

Asn

Gln

Pro

Thr

Asp
75

Val

Val

Ser

Thr

60

Leu

coprobium PF1169

Pro

Ala

Asp

45

Ala

Val

Val

Glu

45

Ala

Ala

Asn
Lys
30

Gly

Asn

Leu

Val

30

Ala

Tyr

Ala

Leu Leu
15
Leu Ser

Cys Pro

Val His

Arg Val

15

Gln Gln

Ser Val

Trp Asp

Val Lys
80

Ser Asn Arg Ile Ser Trp Phe Phe Asp

10

15

Leu Asp Thr Ala Cys Ser Ser Ser Leu

25

coprobium PF1169

Ala Ile
Ala Leu
25

Ile Ser
40

Tyr Ala

Gln Ala

Lys

10

Cys

Ser

Arg

Leu

Leu

Gly

Asp

Gly

Leu

Gly

Pro

Gly

Glu

60

Asp

Glu

Gly

Ser

45

Gly

30

Ser

Leu

30

Cys

Ala

Arg Val
15
Thr Arg

Lys Ser

Gly Ala
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65 70

<210> SEQ ID NO 213

<211> LENGTH: 69

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 213

Arg Glu Trp Met Thr Ala Glu
1 5

Leu Thr Thr Leu Ala Thr Arg
20

Leu Val Val Asp Asp Asn Arg
35

Glu His Gly Val Asp Gln Thr
50 55

Ala Asp Ile Ser Lys
65

<210> SEQ ID NO 214

<211> LENGTH: 53

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 214

Thr Ser Asp Asp Tyr Arg Glu
1 5

Tyr Phe Ile Pro Gly Gly Asn
20

Tyr Tyr Phe Lys Phe Ser Gly
35

Ser Ser Ser Leu Ala
50

<210> SEQ ID NO 215

<211> LENGTH: 63

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 215

Ala Gly Ile Pro Leu Ala Asn
1 5

Val Gly Ser Phe Ser Ala Asp
20

Glu Cys Val Pro Met Tyr Gln
35

Met Thr Ala Asn Arg Leu Ser
50 55

<210> SEQ ID NO 216

<211> LENGTH: 68

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 216

Met Leu Ala Val Gly Ala Ser
1 5

Ala Met Arg Gly Asn Lys Ala
20

75

coprobium PF1169

Gly Lys Asp His Asn Leu Ser Asp Ile
10 15

Arg Asp His His Asp Tyr Arg Ala Ala
25 30

Asp Ala Glu Leu Ala Leu Gln Ala Leu
40 45

Phe Thr Thr Gln Ser Arg Val Phe Gly
60

coprobium PF1169

Val Asn Ser Gly Gln Asp Ile Asp Thr
10 15

Arg Ala Phe Thr Pro Gly Arg Ile Asn
25 30

Pro Ser Val Ser Val Asp Thr Ala Cys
40 45

coprobium PF1169

Ile Met Gly Thr Lys Thr Ser Cys Phe
10 15

Tyr Thr Asp Leu Leu Leu Arg Asp Pro
25 30

Cys Thr Asn Ala Gly Gln Ser Arg Ala
40 45

Tyr Phe Phe Asp Leu Lys Gly Pro
60

coprobium PF1169

Ala Ser Asp Ile Gln Gln Ile Leu Asp
10 15

Val Ile Ala Cys Val Asn Ser Glu Ser
25 30
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Ser Val Thr Leu Ser Gly Asp Leu Asp Val Ile Ala Asn Leu Gln Thr
35 40 45

Ala Leu Asp Lys Glu Gly Ile Phe Thr Arg Lys Leu Lys Val Asp Val
50 55 60

Ala Tyr His Ser
65

<210> SEQ ID NO 217

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 217

Asn Ala Ala Gly Ala His Phe Leu Thr Glu Asp Ile Gly Leu Phe Asp
1 5 10 15

Ala Pro Phe Phe Asn Ile Thr Leu Gln Glu Ala Gln Thr Met Asp Pro
20 25 30

Gln Gln Arg Ile Phe Leu Glu
35

<210> SEQ ID NO 218

<211> LENGTH: 76

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 218

Gly Pro Ser Met Thr Ile Asp Thr Ala Cys Ser Ser Ser Leu Ile Ala
1 5 10 15

Leu His Gln Ala Val Gln Ser Leu Arg Ser Gly Glu Thr Asp Val Ala
20 25 30

Val Ala Ala Gly Thr Asn Leu Leu Leu Gly Pro Glu Gln Tyr Ile Ala
35 40 45

Glu Ser Lys Leu Lys Met Leu Ser Pro Asn Gly Arg Ser Arg Met Trp
50 55 60

Asp Lys Asp Ala Asp Gly Tyr Ala Arg Gly Asp Gly

<210> SEQ ID NO 219

<211> LENGTH: 61

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 219

Gly Leu Val Asn Ile Leu Arg Ser Trp Gly Ile Glu Pro Ser Thr Val
1 5 10 15

Val Gly His Ser Ser Gly Glu Ile Val Ala Ala Tyr Thr Ala Arg Ala
20 25 30

Ile Ser Met Arg Thr Ala Ile Ile Leu Ala Tyr Tyr Arg Gly Lys Val
35 40 45

Ala Gln Pro Leu Glu Gly Leu Gly Ala Met Val Ala Val
50 55 60

<210> SEQ ID NO 220

<211> LENGTH: 79

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 220

Ser Val Pro Ile Glu Glu His Ser Pro Val Val Thr Gln Leu Gly Thr
1 5 10 15
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Thr Cys Val Gln Met Ala Leu Thr Lys Tyr Trp Thr Ser Leu Gly Val
20 25 30

Thr Pro Ser Phe Val Met Gly His Ser Leu Gly Glu Phe Ala Ala Leu
35 40 45

Asn Ala Ala Gly Val Leu Thr Ile Ser Asp Thr Ile Tyr Leu Ala Gly
50 55 60

Arg Arg Ala Gln Leu Leu Thr Glu Gln Ile Glu Gly Gly Thr His
65 70 75

<210> SEQ ID NO 221

<211> LENGTH: 81

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 221

Val Tyr Thr Gly Arg Ile Ser Leu Lys Asp Leu Gly Met Arg Cys Leu
1 5 10 15

Pro Leu Cys Leu Phe Leu Phe Leu Trp Thr Ile Tyr Phe Asn Thr Ala
20 25 30

Tyr Ser Tyr Gln Asp Ile Lys Asp Asp Cys Lys Leu Asn Val Asn Ser
35 40 45

Ser Tyr Val Leu Ala Gly Ser His Val Arg Gly Met Leu Leu Leu Gln
50 55 60

Ala Ile Ala Val Val Leu Val Ile Pro Trp Ile Leu Tyr Thr Ser Ala
65 70 75 80

Ser

<210> SEQ ID NO 222

<211> LENGTH: 82

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 222

Arg His Phe Gly Leu Trp Asp Glu Pro Arg Glu Leu Glu Asp Val Glu
1 5 10 15

Phe Leu Leu Lys Ala Asp Val Arg Asn Asn Ser Ala Trp Asn His Arg
20 25 30

Tyr Met Leu Arg Phe Gly Pro Arg Asp Thr Ser Leu Pro Asp Ala Gly
35 40 45

Met Val Asn Ala Gly Asp Leu Ser Thr Ala Pro Ala Glu Lys Gly Arg
50 55 60

Leu Ser Val Val Asp Glu Asp Met Val Asp Gly Glu Leu Lys Phe Ala
65 70 75 80

Gln Glu

<210> SEQ ID NO 223

<211> LENGTH: 35

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 223

Ile Met Arg Gly Ala Gly Cys Ala Ile Asn Asp Leu Trp Asp Arg Asn
1 5 10 15

Leu Asp Pro His Val Glu Arg Thr Lys Phe Arg Pro Ile Ala Arg Gly
20 25 30

Ala Leu Ser
35
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<210> SEQ ID NO 224

<211> LENGTH: 86

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 224

Phe Pro Thr Phe Pro Pro Lys
1 5

Ala Gln Asp Ser Lys Asn Tyr
20

Val Arg His Phe Gly Leu Trp
35

Glu Phe Leu Leu Lys Ala Asp
50 55

Arg Tyr Met Leu Arg Phe Gly
65 70

Gly Met Val Asn Ala Gly
85

<210> SEQ ID NO 225

<211> LENGTH: 82

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 225

Asn His Arg Tyr Met Leu Arg
1 5

Asp Ala Gly Met Val Asn Ala
20

Lys Gly Arg Leu Ser Val Val
35

Lys Phe Ala Gln Glu Ala Ile
50 55

Trp Trp Tyr Ala Arg Gly Val

Glu Trp

<210> SEQ ID NO 226

<211> LENGTH: 45

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 226

Arg Pro Thr Ser Arg Lys Leu
1 5

Ala Ser Ser Ala Leu Thr Ile
20

Gly Arg Ile Ser Leu Lys Asp
35

<210> SEQ ID NO 227
<211> LENGTH: 20
<212> TYPE: DNA

coprobium PF1169

Glu

His

Asp

40

Val

Pro

Ala

Val

Glu

Arg

Arg

Asp

10

Trp

Pro

Asn

Asp

Phe

Thr

Arg

Asn

Thr
75

Leu

Tyr

Glu

Ser

60

Ser

coprobium PF1169

Phe

Gly

Asp

40

Leu

Leu

Gly

Asp

25

Glu

Arg

Arg

Pro

10

Leu

Asp

Ala

Ala

Arg

Ser

Met

Pro

Ala
75

Asp

Thr

Val

Glu

60

Gly

coprobium PF1169

Gly Val Tyr Pro Gln

10

Leu Pro Ala Trp Ala

25

Leu Gly Met Arg Cys

40

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

Met Glu Met Phe
15

Arg His Trp Leu
Leu Glu Asp Val
45

Ala Trp Asn His

Leu Pro Asp Ala
80

Thr Ser Leu Pro
Ala Pro Ala Glu
30

Asp Gly Glu Leu
45

Asn Arg Ser Pro

Arg Gly Leu Gly

Tyr Ile Leu Gly
15

Ser Val Tyr Thr
30

Leu
45

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 227
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tacaggcggce ctaaattgtce 20

<210> SEQ ID NO 228

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 228

gaacacagcg caagagatca 20

<210> SEQ ID NO 229

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 229

cgcaagactt gaggaacaag 20

<210> SEQ ID NO 230

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 230

tgaggtcaac agtggacagg 20

<210> SEQ ID NO 231

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 231

cgcttttacg gcaatcatcet 20

<210> SEQ ID NO 232

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 232

tgttcgtegt ccttgtatge 20

<210> SEQ ID NO 233

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 233

cagacgctgce ataggatcag 20
<210> SEQ ID NO 234

<211> LENGTH: 20

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
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<220> FEATURE:
<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 234

ttactagcct ctggggtgga 20

<210> SEQ ID NO 235

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 235

tctettgege tgtgttcact 20

<210> SEQ ID NO 236

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 236

atgcggectt tttcaacat 19

<210> SEQ ID NO 237

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 237

cgacgtaagg agctgtgagce 20

<210> SEQ ID NO 238

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 238

acctcgatce tgctgcaa 18

<210> SEQ ID NO 239

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 239

ggttgtcagg atttgtcaga a 21

<210> SEQ ID NO 240

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 240

ttacttcatc cccggtggta 20
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<210> SEQ ID NO 241

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 241

agagcatagc ccggttgtta 20

<210> SEQ ID NO 242

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 242

cccaccttga tttgctcagt 20

<210> SEQ ID NO 243

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 243

agagcatagc ccggttgtta 20

<210> SEQ ID NO 244

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 244

gccaccttga tttgctcagt 20

<210> SEQ ID NO 245

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 245

aagaacacag agattggtgt gg 22

<210> SEQ ID NO 246

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 246

ccaggaagac acttggaagg 20

<210> SEQ ID NO 247

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR
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<400> SEQUENCE: 247

agagcatagc ccggttgtta 20

<210> SEQ ID NO 248

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 248

ccaccttecga tttgctcagt 20

<210> SEQ ID NO 249

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 249

cgcaagactt gaggaacaag 20

<210> SEQ ID NO 250

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 250

tcectectacg cagaagaacce 20

<210> SEQ ID NO 251

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 251

agagcatagc ccggttgtta 20

<210> SEQ ID NO 252

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 252

ccaccttecga tttgctcagt 20
<210> SEQ ID NO 253

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 253

gaggcgctgg tgtagagaat 20

<210> SEQ ID NO 254
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<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 254

tgtctececge tttgtctett 20

<210> SEQ ID NO 255

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 255

agacgtggag ttcctcectga 20

<210> SEQ ID NO 256

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 256

caaacttcag ttcgccatca 20

<210> SEQ ID NO 257

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 257

caactttccce acccaaagaa 20

<210> SEQ ID NO 258

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 258

aagcatgtat cggtggttcce 20

<210> SEQ ID NO 259

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 259

cgatacatgc ttcgttttgg 20

<210> SEQ ID NO 260

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 260
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cagcagccct cagcacac 18

<210> SEQ ID NO 261

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 261

ggcgtctate cgcaatacat 20

<210> SEQ ID NO 262

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 262

gagacaccgce atacccagat 20
<210> SEQ ID NO 263

<211> LENGTH: 406

<212> TYPE: DNA

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 263

cccageccaa gacttgagta gactatattt attctcetttyg atatccatct cagcatcaag 60
tttttgacgt tgtattacta tcctcegtttg gaattctect cccaggtctt gettcattge 120
ttatagcatt ctaccaaaaa cgtcactgtc atggacgggt ggtcagacat atcatcagcg 180
cctgecggat acaaggatgt tgtttggata gecagatcggg ctetgctage ccaaggattg 240
ggatggtcaa tcaactacct ggccatgata taccaatcgce gcaaagaccg cacatacggce 300
atggccattt tgccactatg ttgcaacttt gegtgggaat tcegtctacac tgtcatctat 360
ccttctcaaa atcccttega gagagctgte ctcacaacat ggatgg 406

<210> SEQ ID NO 264

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 264

cccagceccaa gacttgagta 20

<210> SEQ ID NO 265

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 265
ccatccatgt tgtgaggaca 20
<210> SEQ ID NO 266
<211> LENGTH: 39008

<212> TYPE: DNA
<213> ORGANISM: Penicillium coprobium PF1169
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<400> SEQUENCE: 266

gccagccaat gtctcgacga gactcteggt gtcaagctge ttgaggaggce cattgtgaag 60
atcgaagagc gtatcaggtc gcacggceggt agctgcaccg tgaagatggce acccaaggcc 120
gtcaccgage aggacgatgc gatcctgcag gagcttatgg agaagcgcga acgtgagaac 180
acccaggtca gcggagatga ggactctgaa agtgatgagg gtgttcccga gtaagcgacg 240
ggctacaaat tcgagtcgag gggcatacag cggtcaccag cgctaaaatt caaagctggt 300
atcaccgcta gaggggagtt ggtgaaagat ggatagaaaa aacttgcaca tatcggaaaa 360
aaggctcgat gggccagtgt gctgatggge aggattacag tcagaactcg cccaggtaag 420
tcegcectggac tteggggtct ggatatgaca tattcacacce tgtgtatgeg gtattcccat 480
tgcggtcgaa atcctegttce ccggcatcaa atacactggg tccgcacagg gtgcaagttce 540
tgatgcacat aatgtttgat gcaaccgata cgttcaatgce cagtcatgct tttagatgca 600
attatccctg tagaggccat gtagcaatgt atgtagcaat gtatgtagca atgtatatag 660
caatgtatgt agcaatgtat gtaagatatc ataacaatcg agctcatgaa atggcgggga 720
gagctgaagce ttatctaccg cecgccgatca ttggtgccct caaagccatc gagaacttcec 780
cttteggcac ttctcettttt ccaccaactt tcattctacg cgatatggga cattgggcaa 840
agatctttac cgccgatcgt ggcaggacce ggcatcgggt cgaggtggaa cgtcgtegge 900
gtacgtcatt ttccaaacat gcggaacact actgacaagc cgcagtgcta ccggcctatg 960

cggccgatga gtctgacgece tceggatgcectt caaaggaaat tgcaaaggtt getcectteggt 1020
tgaaatatca aattgagcag gttgtctcct gtgaagtgga ggagaacgtc ttgaccgacc 1080
caaacagccg tatcatcacg gatgatgtgg ttgcgactgce taagcaggcce ggtggagatg 1140
aatacaaagc atgcattgtt tattgtctce tggtttgtet gecgatggttce aaaatccaat 1200
catccgtega getttgggat tecgatctcee atgagatteg agectgtgget tgcgaggtca 1260
tcgccaageg catgtaatge ccctttttca tteccatgtte tecggccattt cctgacccaa 1320
acagtatcga atccgagcag aaccaagaat acgtgctaaa agacatttta ctcaagcgat 1380
actcaatctt cagtgaaggt gtggagactg atcccgccaa tgtcattgaa cgatcggtag 1440
atctccatge tttaaggatc atcagctgtg ctgcgtacca gaagtgtatc cagtatctct 1500
ggagaggttyg gatctgccag gaagaaggca acccaactaa ctttgtcgaa tacagtgaga 1560
agtcaaaccc caattattgg gttcatttce atcctgatecg gatgcggact cctcectgtatce 1620
agaatgtctg ccaaattttg ttttccttga tttaccttge gacttatacc gcagttatca 1680
ataccgtgaa tcccaccggt gacctggatg tagctgaagce catactgtat gttatgactce 1740
tcgegttecat ctgcgacgag gceggtcaaat tctggaaggt tggatggaat tatctcgaat 1800
tctggaatge gttcaactca acgctctact ctatcctgge agtgtctctt gtettgeget 1860
ttattgcctt ggcacactca tcatctacgce acgatgaaac aaggcaggca tacaatgaac 1920
tcagctacaa cttectegece tttgegggece ctatgttcetg gatgecggatg atgctatatc 1980
ttgactegtt ccgcttctte ggtgccatgt tcecgtggtect tcgagtgatg atgaaagaaa 2040
gcttgatatt ctttgctctt ctattcecgtgg ttatggctgg tttecttecag ggettegteg 2100
gcatggccca agtggatgct gatatcccca tccaccgaaa tattctccag ggaatgatca 2160
atagtatcat gcaaagccct gagtttgaca cttttcagga atttgcattt cecctttggta 2220
tcatccteta ttatgtgtte aacttcattg ttatgactgg taagtctgta ttacatttgt 2280

ttggggtgtc gctaaacatt tttagttctg ttgaatattc tcattgcctt gtacaacagce 2340
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gcatatgaag atatctctgg caatgccacg gacgagttca tggccatctt cgcgcagaaa 2400
accatgcagt tcgtccgege cccagatgaa aatgtcttca tcccacgtac gtgtttactce 2460
aattctgata tagcatacgt atgactaact ttggtctggg taatagcctt caatctcatc 2520
gagattctcect gtttgatagce tccattcgaa tggtggcttt cgcgggagac ttacgccaag 2580
gtgaatgaca ttgtaatggc cgtgatatat tctccgctge ttgtcegttgce agectgggtt 2640
gagaccegte aggcgcataa gattcgatgg aatcgecgte atggcgaaga agacgatgac 2700
tgcgctecagg aatgggagca tgtggccaag gaggtcaatt ttgatcttga cgatacctgg 2760
aaacagcacg taattgagtc cacgccggat atcaaggttg atagttgtac atatgaactc 2820
cgagagctga gggagcaggt taaaatgttg acggggatgg tgaaggaatt gactcaggag 2880
atggaaaaga aggcggatgg agcaagctag gaagtcctgt tgaattgtac agcaagaata 2940
ctacactgag catgggacat cgcaaaggtg atttgctact gcagtttcac caatattaca 3000
ttgcgaaaac tgtatattct cttaatgtct aatagcagca atcagcccag tggcacggag 3060
gaaagtcacc gtcctgtaag gcaaatactt gtgcttcaaa tgaattttga ctatttttca 3120
tgcgataact ggcaaagggc agggggagaa aaaatgatca ttattcaacc caagcaaact 3180
gtccagaaag tgacatgcce actttgcaag taaagaagat atgtgacaat ctaacagtct 3240
caggtagaca ttcgctcttc attaaaatcc atgegttget cgccgtagece caattcgaag 3300
cactgggcaa cccacatcga gaccttaaaa tcgggtgate atcacacagce aacaggctca 3360
gcaagaatgg aggcaatcgt ctcecctttga tgatccaget gtgagagett cgctcecgatgg 3420
tgcttgccaa tacctatccg aggaatgtca tccacaaata caacacctcecce atctagggcet 3480
ttatagctgg ccagttggct ttgaatcaga cctgccactt gatcggccgt cgtcectecggg 3540
gacgtatcat tgcggacgac ataagctcga ggaacctcge tgctgccatce tgggagcatg 3600
actccgatca cggctgcgte cttgatacte gggtceccttge gtaggatcce ttcaatctcet 3660
gcgggagcega cggagtatct aaatcaagca cgatatgtta gtctatcatc tgctgcatcg 3720
gatgtcatat ggagaggaaa gaaagcgaag gatgtgaagg atgaagccta gaggactggg 3780
taacttgccce tcgaactttg atgagatctt tggtccgtecce gatgacatgg tagtttecegt 3840
cttccacatg gaacatgtct ccagtccgga accatccttg ctcatctttg gcatcagtte 3900
gtcectttgta tgctagaagg agtcccggtce cacggacata caactctcca ggggagtetg 3960
gtgtccecgge gacatctteg ccegtgtegg gattgacaaa gegcagctca tatctgggca 4020
aaagagtccce tacactgcca aattgtggtt gtatcccegta gcgattctgg aaaaccactce 4080
caacctcaga catgccccac agatttcecccg ctatagegtce cggtgatage aggctcectgga 4140
attgctgcat agagtacccg tcectatgggag cacccgaaat accgatatag cgcagagaag 4200
acaagctctce ggctacattc aaggaggacc tattgagaat gtggatcatg gcaggaacca 4260
tgtacgtttc cgtgatgtgg tgctggcgga tgccgtcecgag caaagcggtg atttcgaagce 4320
gcgggataat gtacagaggc tggccgtacce gaatggggaa gatgttgeccce cagaagtcege 4380
caaaagaatg gtacagtggc agtgccatca aacgaacgac ggggtatggc acttcatagt 4440
agacgctcag atggtgggaa atgatcgtgt ggtgggttcg aattgcgget ttggggagac 4500
cgctggtgece actggttagg aacatagccg ccggcgtgat cttgctctee tegetatcett 4560
cgaaacgaag ccaatccaac tcgccatact ggagcagact ctccaggcgg ataggttggt 4620
ccactgtctg ggtgtcgaga tecctceegtcet gctecgectg gecatgtgca aattggacta 4680
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cactttcgat agacttctca tccatcagaa ggacttggtt tgaggacatt ccttgattat 4740
tgcaaacttc caggactctg gtcagcgcac tcggagcagt aataatcaac cgaggctcgg 4800
cgacacgaag cagatgagcc acttcatggg ggcgactage gacatcaaac cccatataca 4860
cteegeccge accaacgatg gcaaagaaaa gagcagagtyg tagaacctag gctgatgtta 4920
gcagcatatc attgttatgg ggtagtgtga ttacactgtt ctccagttgc acgagtacac 4980
aatcgecteg ttccacacce cgggctttga ggceccgcaat gagtgatcge accagccgtce 5040
ggaattggat ggcattgaaa gcacgcgaag ggttgcgggc atcaatatag atgggcttag 5100
attggtcaaa ggcaggacca ctaaaagcaa agctgactag gtctgtcteg tgctccatat 5160
cgatgcttat attgtacagt tctcgtgtge tattgacatg cagaacttga tgcaggattt 5220
gtgctcactt taagtagtag tacatggaat gctcagacct cccatatcac tttgatcgac 5280
actgcacggg acaagtatca tgcagaagac tattgagaag aatgccacgc caccaattcg 5340
tattatacta atctagccta agccaataca tgtaaagagt actatttagg acccacactg 5400
tcattgcaga gctttgaagce agctgcatgce gctaattcac ccacagatac gccactaaga 5460
atcaaaatta ccccgatgtc gacgctcage tctttcecgtaa accattgact cagcccaatg 5520
gcgataageyg agtcaatcce gagctcagga atcagegtgt cagcagagag cggtgcatcce 5580
tcggccaagt tcaagctggce ccgaatttte tccattagtg gtctcacgac tgcttcegget 5640
ttttctteca agecttgtege tgcagtgaca agatctttgg tcgaccgggt ctcaatcaat 5700
gcaagtattt gatcttgaga cgccgtggcce gtataggagt agaatggcca taacttcggt 5760
atcgggcact cgccatagcc acacttcaaa ctectggtgtce ggagtccccce gattaactca 5820
gcgttggaat tggaatctga gcgcccgcag aggattgcect cggcgagtat ctegtcgaca 5880
tceegetggg atacagectac cgggccacac caaagaggcet gactgggaga aggactagaa 5940
atgccgtgga tcectcegcecccag atgtactaga cttgctggte tgccecctggge tegacggtgg 6000
cggaccagca gggccatttt ctecggacatc gctgcagtca ttgcctggte cgcatggect 6060
aacactcctg caatagatcc gatgagcacc caaaagtcca gagttggggt cttgtagagce 6120
tcatctagct gectgcagecce cttcaagacce ggatgcagat ggttccggag ggaatctatce 6180
gtgagctggg acaaggaaca gtcaggtaga ggcggaggct gaattagaac tcctcccact 6240
accgggggga acgcataggg aatagtttga tgcaaactgg tggcagaaat gccatcgatce 6300
aggtttctgg cattgattag cttgtgcatt tgaattcatg ggtacgtaag taacttacat 6360
tttcgagace gectatgcgeg ttecccecegtceg agaaacttet tcecaaccacce acgcatctga 6420
gtcaagtcta gagccagcaa ggaggatcca ttttgeccceg tgtgttgecta gccaaagaca 6480
gatagcatgg gctagttcac tgcctagacc tacaagtatg taggtttttt tctcectgacag 6540
ctgcacctgg gaaccagcag tcggtatctg ggcgagcacce ggagttgtag agtcccaatce 6600
taccacggca tcctgggagt caaggattgg gtactcggaa atcctgctga ttggtaacga 6660
gtccacagaa tttggtggga gcccecctegeg gecggtgtac gecactaagce aggcggttag 6720
gaaagccttg gctatgagtg acgaatcatc cgcgttgatce ggccctgtcecg atgcagaggt 6780
aaggtagaaa tcctgcaaat ggattcgtgt cgcgttgtca ggcaagagcg atagcatgceg 6840
atcatagaca ccctgtccac gacgatgtag aatcgctatg geccgacacat ctgagggaag 6900
tacctgagac aattgccgeg cagtgctatg ctegtgcaaa agcaacatcg gtetttettt 6960
gtctgggttyg cttttgctag tgctgaagat aaccttacca tcecccgecggg tcagcatttyg 7020
gtggaaaaca gactgaagga ccccatcagce ctcgtgcact acaagcgtgce ctgattgtgg 7080
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gacttgtteg accaggtatc ctgccaacag agcagccgcet gtggcgcgga gataagactg 7140
ctegtggget tcecaacaccg tgtctggcac tgaccacgcce caggagtctg gaacgataac 7200
atgagatgca atgtgggacg acagagcgat cattctcttg ttgctcttaa cgtccagecce 7260
tatgaccagc cgcagaaata tggcccctge aacccgcacg gctgctatac tggaatgtceg 7320
aactcgcaga tgaagggttg ggccataact tgcggttatc ggcggatcag ccatcgaaag 7380
aaggcggaac ccttcacaag tcecttgteggt cgtagcagga aggatttgta caactccctt 7440
gtcgaggtec acgcagtctg tcactttttg ccgcectgget agatggcgca gcccagtage 7500
atggtcgtga tattgccgag gaacacggaa catagagccg tcgtattgaa tttecgggcetce 7560
gatgttggtyg agtccgcacg aatgaggatt ttcttgaget gcactagett gaacaaagtg 7620
tccaagagcet gtcgccaata tttcecegttgt aactccaacce ggatctgtga tatgtagcag 7680
ttgtagcaga gaagacgatc gttcagaagc caggaaggtg gaaaggagac ctttcaccag 7740
tceggcatca gggtggtega ccttcetcaca ggtcaccact aacattcget tactgactgt 7800
catcagtctg cacaactcgce tcaaggtagce gtttgtcaga tctcgatcat cgacgaggta 7860
cagaacagtc aatttagata aatcgcgatc ttcaatgaga tctaggtctg gcegcatgagce 7920
aaccttgacg aagtcatcct gtaccaattc aaaaagctct gaggtaagac aatctgcctce 7980
ctcagcgtca ccgccaagca acagcaggtce tcegecggcete tgtggttceceg caggactgte 8040
tggagtgcga cagagaagga gtgaaaagtc cccaaggctt tcactctctt gggacgcatce 8100
gaacgaatcc aagccataga atccgccegtt agacagtagce tcaacccagt ccctectggt 8160
agtaattggc tcaccagagc agtagccttt ccecggtcetet gtgcatctca ttggaggacce 8220
gaatagaaga ttcaaatatg tagtgctggg attcgttcgt actagtagga ccaagaatcce 8280
accaggcttyg agcaagcgac gaacatgagce caccgcgace tcettgcagaa ataccgegge 8340
tgtgatcagc accatatcgt agaattgctc gcggcagcecce tgctcgacag gatcctcatt 8400
gatgtccaac gttttgtgcg acacctcgece aggttgctca aggtcttect caatcgettg 8460
taggccagaa acggagagtc cagcataagt aaatgaccga taagtccgac ccatcttcett 8520
cagtccagag tgaacatggc ctccaaattg gccgatctga aggatattca tttgtggaaa 8580
gcggaaacac gcctggcectga cgacagatac gagctcecgtet tcectagatcca agacttgcaa 8640
gtcectectte agatattgac tttectcatce gatggccgge caggcectcta tttgaagacce 8700
agaatcacgc agaacgcgag gtagccgetg gectaccgea gcaatggecyg tgagaccagg 8760
gtcattcaag agtgacgggc tcactccagce tgtgaagtcc tcaatcttct ggtccaagca 8820
ctcggattcece ccgacagggt ctggctettg gctagcattt gcaatgcatt ggttcatcca 8880
tgcaagcaga cgagcaccat cgaaatccaa tcecgcttege tccaagtcceg tcagtcecatt 8940
gcgagcctge ttgagataca gtagcgcaag ctcectectcecgg agagagtgta gctgtagceat 9000
ggtagctgge aacttcecgtg atcecttett cagagtgggce tcaagcecggtce cccacgeggt 9060
ctgggaaaga acctgcaagt tgtttggtgc agttccagat ggctggcata tgagagaaac 9120
accttcgage tggacagect tttceccccatt catggtgaag atgtcaatat caccgcgaat 9180
tcgatctecca ttaacgcagg tcagatagct tgctaccgtce aattccttge cttgccaatce 9240
tgaagcacat aacaccggat ttatccaggt actgtcaaca tttctcgata agaatggtcc 9300
cgtcagcagce gtctcecttcaa gcccaccaat tgcagcaatc attgtttgaa caccaaggtce 9360
caaaatagcc gggtgaagag ccatgggctc atccgaatca tttgagggaa cgggcacact 9420
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cccagtgget agatcacgec ttttgcggag tcccgtcaag gtagagaatg ggccagtaca 9480
gtggtagtca gcgecggcgca ggctgtcata gaattcagtg ctgtccacgg gctccaaggce 9540
ctgaggtagce tgtccctgtyg ggggtaggag agcacggtca gaatcccctg gatgcatgat 9600
catcttggct gttgcacact gaacgagctc tccggataca acagcttcge agcagaacca 9660
agcagtaatg gctccatcat gcgagtgaat actacccacg gtgacaagca cttcagtgcece 9720
gatgggatca ttctgaatcg ggagctgagt gtggatggtc aagtccttga cattcaacaa 9780
gcgtaggect tgtgtctgtg ccattatcat acctgectec agtgccatcg atatgtatcce 9840
tgtctcaggg aagacagatc ccgaatcgge acgacggteg gcecaaccagyg gcagcetecte 9900
tggtcgtaga tagtttcgcec aacggaactt ttcectgctecg gtctectggac tgagagaacce 9960
gagaagtgcg ttaggagatg tagcacgatg gttatggttc gaagacattc gcgactgtgt 10020
ccagtatgtc tgagtatggt cgaaggggta gaatggtagc gattctacca acacaggcca 10080
atgatttgga tcaaagagtg agacatagtc tgtgaggcgg acgacatttg ggccgaggtg 10140
tgcccaggaa gatcctaggg cecgttgecca tgtatcgagg ccgggettte ctegetcage 10200
aagagcaagg taaggaattg ccgagtgggc cgagtgcatt ttggagaggg tctgtaggac 10260
aggccctete agtgtcggat ggggcccgat ctcaatgatg agatctggtg geccagegte 10320
tcgtgeegeg gectctaggg cttgggaaaa ctgaacagga cgcagcatat tctcaaccca 10380
gtactccect gtcaattcct gctggtcata cccagtcatg acctccectg ggtagacact 10440
cgagtaccag cgcgaggcag aagctgacag ggcgacagga tacgctttca ttgcgtcacg 10500
atatggatct gcacaaggct tcatatgcgg agagtgatat gcggtgtcca ctcgaagcat 10560
acgcggagtg aggcccaggce tcecttcagcag ccactccage tcccgcaggce actctgegte 10620
gccggataac gtgacgcectgg atggcgagtt ggcggcagca acgcttatac gtceccggagta 10680
ggcttctaaa gcacagatat tctgcgectg ctgccatgte aaattcacgg ccatcatccg 10740
acctgtegga tcgcegtgact tatcaatggt catcccecta aggtacgcga tgcggattge 10800
atccgaggcce gtcagcacac ccgcagcata ggctgctaca atctcecgceccgg aagagtgacce 10860
gaccacaatg gtaagctcaa tcecctaccgce acggagcatg ttgacttgca tgatttgcaa 10920
cgctgtecgt agggggagag aaaggaggcce ctcgtttacg cgcgaggacg atgccecggctg 10980
tgacaactcg tcgagaagag aaaactgtgg acgaaggtct agtggaagct catccaaagce 11040
ttcctecaga ttcataatcce attttcegaat tgagggactt gcectcaatca gatcaagtcecce 11100
catttgtggce cattggactc cttggcccegt gaagatgcce atgacgcegtce tgggecgagt 11160
gttggatctyg gagacgacag aggctggttt acccgtgacc cttcgactta tttetgtatt 11220
gatctggtet ttcaactctt gtattgagtg tgccattage gtcaaccggt ggcgatgagt 11280
ggaacgtcga tcccacaaag agagcgccag accaacgaga ctgactgttg cgtgttcecctg 11340
gaggaatgtt gcgtatgatt ccatcacaca agtgagggtc cgctcagacg cagcagaaaa 11400
gacaaagggc agactggagg gtatgttgtt ggacggactg agctccgagc gagtgtaget 11460
ttctaggacg acatgcacat tggcaccccce gaatccaaag gagttcaccg aggctcecgacg 11520
aggacagcca tctgggactg caggccacgg gatgcattct gtggggacag aaagcttgge 11580
ggcaaacggt ttaatttttg gattgagatg ctgcatcagg agattaggag caatcatccc 11640
gtgttgcagc gagagggatg ccttgatcaa tcccgctagt ccagcagtgg cctetgtatg 11700
tccaattatt gtcttaattg acccaacata cagccgatcg gtcgaatctg gaacggattce 11760
gggcccaaag aagcttgagt tgattgcegge tgcttectge ggatctecegg cctgggttee 11820



167

US 9,090,924 B2

168

-continued
cgtgccatga gecctcgaagt actggcaccg atcttceceggg ttgttttgag gagagagcce 11880
cgcgegtgca taggttgcga ggatcaatga ttgttgtgee tttggattag gcatcgtgat 11940
cceccatagtt cgcccatceg agtttgecccee tgaggcacgg atcacgcatt cgataggatce 12000
tccatcatta atcgcgtect gcagacgttt tagtacaacc gaagccacac cctcgecacg 12060
tcegtagecg teggecttge tgtcccacat tctacteegg ccggtagggg acagcatceg 12120
tgttttagaa tccgcaatat aggcattggg agacaggatc aggttgcttc ctactgccac 12180
tgccatggaa cagtcatcgt tectgcagage ctcgactcce agatgaacag ccaagagact 12240
cgaagaacat ccggtgtcaa cggccataga aggaccttgce cagtcaaagt agtaagagat 12300
acgattggcce atgattgacg gtgagtttcce cgtaaccaca tacgcgggga acgcctgagg 12360
atccatggcce tggatttgat tgtaatcgtt gcgaagtgta ccgcagaaca ccccggtcett 12420
tgagcgcectge agcgcatcca tcecgtaacce ggccgcatcecg agcgattcegt acacggtcte 12480
taggagcaat cgctgttgtg gatccattgce taccgcttca gttggcgaga tattgaagaa 12540
ggccgcatca aaggctttga tgtcecctcegtce caagaagtat gactctttga cgtttgttgt 12600
gccatggtgg tcecteccatctg gatgataaaa ggcatctata ttgaatctgt cggeccggaac 12660
tttgcgegeg atatcccgag ggctttgaag aagctcccac agtttcgaag gagaggaage 12720
gccaccggga aagcggcatce ctgtaccaat aatagcaaca ggctctgttg ctttcattgt 12780
gagattataa gagaggtgta aaacctgaga tcaaaataat ttgcagttgg gtggctgtag 12840
ctctactgag agtacgttca tagatataag caatgcagtg ttgccttact tacttccacg 12900
atcttgtcag catatctatc gaacgaatag caaaactgga cctatagagc aatttccgge 12960
catcgataga tcattggata gctgtcectat ttgggaagta tgatctacaa tttatgcage 13020
cacaaactat acaaagtggt ccatcgccag atttggcgat gagcagcggt gtggaatagt 13080
gactttgatg aacatgtcag gtcctgcatc tacatgtgca ggtgtccaag gatgctcecctt 13140
gcgcgaagaa gtggagtagg gacattcagce tacctcecctta tettttecect tettttaatg 13200
ctcactctgt gcataataat agtggcgaat atcgaagcat cgaaatccaa cgacattgag 13260
acaacatgga taacatggac aacatgaaca acacaccttt aggtttcaac tgggcctggg 13320
cagtcatcat ctctttcetg ggtctgectga ctttttectt tgtctecgceca cacctettte 13380
cttcaagatt gacggtgatt aatggtggaa gagcctggga tatctttcegt accaaggcca 13440
aaaagcgatt tcgctcggac gcagcacgtc ttataaagaa cggcttcgag gaggtgagta 13500
tggaaaaact gcatcattta ggataaagtg ctaaacgttc cttcttactc cagtctcecctg 13560
atgccttteg cattatcacg gataacggtc ctttgctggt cttgtcacct caatacgcte 13620
gtgaggttcg cagcgatgat agactcagcc ttgaccattt cattgcctcg gtttgtcecttg 13680
cttcatgtcc aacgtttttce tagttggcegt cgctaagett ctactgttta ggaatttcac 13740
cccaacatcce caggtttcga gecgttcaaa ttgatcttgg atccaaagaa cccgttgaac 13800
acgatcctca agtccaatct cacacaagca ctgggtactg acatcgtcect ctceccgetcectt 13860
atgcagccca ttacatagcet aacattgttt acctggatag cttatctgac agaggacttg 13920
tctgcggagg taacagaggc actatctgca acctgtaccg atgaccctgg taagctataa 13980
aacatggttt tccaaaggtt ctggtatcaa tactaacttt ctttcttctec ttaatcaaag 14040
agtggcacga ggtcagcgtt agtcaaacgg ctctcaaaat tatcgcacaa atggcgtcca 14100
aagccttcat tggacaagaa agatgccggg atgccaagtg gcataacatt atcatcacgt 14160
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acacgcacaa cgtctatgga gcagcacagg cactccactt ttggcccagt ttcctacgac 14220
ccatagtggce acagtttttg ccagcatgcc gaactttgca ggctcagatt gctgaagcge 14280
gagagatctt ggagccattg gtagcccaga gacgagccga gagagccacce cgagccgcte 14340
aggagaagcc tcatccgtet ggtggggata tcattgactg gctggaacag ttttatgggg 14400
accaaccgta tgatcccecgtg gecgcacagce tactgctcecte atttgetget atccatggaa 14460
cttccaatct cctggcgcaa gegctcatag atctctgtgg ccaaccggag ctagtacagg 14520
atctcecggga agaagctgtg tecgtgetgg gtaaagaggg atggaccagg gecgecttgt 14580
accaactcaa actaatggac agcgccctga aagaaagcca gcggttggcg ccaaacagat 14640
tgtgtgagtg ggcccttect cttgccccee aatttgacca ttcaactgge cattagagac 14700
taattcaggt gtgcttttac agtatcgatg ggacgcattg cgcaaggcga tatggacctg 14760
tctgatggte tccgtatcca ccggggcacg accctcatgg tgtctgceccca caacatgtgg 14820
gatcctgaaa tctaccctga tccccgaaaa tacgatgget accgattcca taagttgcga 14880
caaacatcag ggcaagaggg ccagcaccaa ctcgtatcct cgacgccgga tcacatggga 14940
ttcggatacg gaaagcatgce ttgcccggga cggttttteg ccgcagceccca gatcaaagtt 15000
gcattgtgca atatcctcct caagtatgat attgaataca ggggtggcaa gtccccaggt 15060
gtgtggggtc agggcataca tctgtttcecc gatccgacgt ctaggatcca cgtecgtegt 15120
cggaaagagg agattaactt gtgatactat tgtctaacta tgcggatgtg gttgaatgca 15180
aggactctct ctctectctet gtcectgattga tatttgagtt ttctatggtg atcgagcaag 15240
atttttgcaa tgtggagccc atgcatgctce atgaggccta ttgggccgat ctcecttecgaga 15300
tcgtgatcga gagcaaattt gagaacctca gaccttgttt atttgaaagt agcagatgaa 15360
caatagaatt gtttttactt ttggaatggt tccacaataa tcctagtcta gatttaagat 15420
accaatattg aagtgttatg tttgcatgta tcttcagctg ctccacccecge gtggagtgat 15480
tattagctta ttagcgcctt ctcattaata cgcccteccag ttceccagectce tcaaaagtaa 15540
tatgctggaa tgatagaggt aattggctaa tggcctcaag gcaaccctgce agatagtgaa 15600
gcaaaagcaa taaatattca atattcacac ataatttgac atacggagta ctccgtactc 15660
cgtttaagat cgggcatagt attggatgat gttagaatat atcttggcaa ggtgacatat 15720
acaatgtact ccgtatgttg tacagtgtca atggctttgt ggagctgaag atgcggtgat 15780
ttettttect gatgcatcat caagtccgga aaattgatga aaatctacga gtacctcgag 15840
ggatgaactt ccctgcacag atcatgacat acatataaac tattgatcca cttgcattag 15900
cgggagtcta gcaagagcaa gtctatgtat tccctacatg gtcgaggagg taagttcecggg 15960
ctgaaaaata cgatgcagca tacactaccc ttacaactag ctgtttaatc agaaaaagca 16020
aatagaaatt agggcacaat ttactcttta ctgccaaccce cccgtcecgtaa ceccttgetge 16080
tagcattgat tggctgtcag tcgtacaacg aagaaacgac actgtctgtg attatattct 16140
attccatcac aaacgtagcc cggagtgccce ttcccagagt ccttgtcettg tacaccgtge 16200
ttgtcttage attttcatta tgatcgagct caaagatgct tcgatggggg ctgtattget 16260
gacatgcgte cttgtgcttg caggcctata tctcattcga ttgacgttat caagcgacca 16320
attggacaag tttcctagca tcaatcctceg gaagccectgg gaaatcgtca atgtettege 16380
ccaaagaaga tttcaacagg atggccctag gtatctggaa gctgggtatg caaaggtgtg 16440
ttccataage aactgctcca aaaggcgaat aaggctgaaa gttactacag tcccccatcet 16500
ttagcgtggt caccgacctg gggccaaaat tagtggtttce gggtgcattc atcgaggaat 16560
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tcaaggatga aaagctgttg gaccattatc ggtcaatgat cgaggtttgt acgacgttag 16620
tgattatgaa agagcaagcg cttacttgtg caaggacttc atggcagagg tacctggttt 16680
tgagtcgatg ttcctgggga atctacacaa tacggtactt cgcgatgtga tttctgtcat 16740
cactcgcgaa ctaggtaaat attctttcect tttgactgte cggttatccg ctgagttcta 16800
attttataga acaactgcta gcacctctct cggatgaagt atcagcggct ctggtagata 16860
cttggacgga ctcaccaggt gggtcaaagc acacttccca atagaaatca ggaggaaata 16920
aaaactaata tcaatataga ctggcatgag gtagcactgc ttccaagcat gctgggcttg 16980
atcgcaaagg tttcatctcect cgtcttegtg ggtgaaccgt tgtgccgceca cccagtctgg 17040
ttggagacag tgatcaactt caccctcatt cgacacaacg caatcttagc cctccaccag 17100
tgccctgetg tacttcecggece cgtecttcac tgggttette caccatgcca gaaactccga 17160
cgagagatca gaactgcacg gacactgatc gactctgcte tggaaaaatc aagaaagaat 17220
ccgcagaccg agaaatttte cagcgttgcece tgggttgatg cttttgccaa aggcaacaag 17280
tataatgcag ccatggtgca gttaagactg gcaaatgcgt ccatccactc cagcgccgat 17340
ctcctggtca agattcttat caatctatge gagcagccag aattgattcg ggacctccgg 17400
gacgagatta tctctgttct tggggagaat ggatggcgat cctcgacact gaaccaatta 17460
aagctcecttg atagtgttcet gaaggagagc cagcggttge atccagtcac aaccggtatg 17520
catcgtegge tgttcaaact gegtgcccag tgcatatgcet gaccatttac tttaggagca 17580
ttttcgeget ttactcggca agatatcaag ttgaccaatg gcactgagat tccttcagga 17640
acacccatta tggtcactaa tgatgtcgcc ggggatgcca gtatctatga tgatcccgat 17700
gtcttcgatg ggtatcggta cttcagaatg cgtgaaggag ccgataaggc ccgggcacca 17760
ttcacaacga cgggccaaaa tcaccttggg tttgggtacg ggaagtatgce ttgtcectggt 17820
cgattctttg ctgctaccga gattaagata gcgctctgece atatgttgtt gaagtatgaa 17880
tggaggctag taaaggacag gccgcatggg atagttacaa gcgggttcege agcattccgt 17940
gacccacgag caagcataga agtccgcaga cgcgceggtgg cgggagaaga gctcgaggta 18000
ttgactggaa agaagtgatc tagggaaaat tacgaactca tagtatgagc aaccataccc 18060
aaaacaaaga gacttaccaa ccccatcatc aaggtagact ggggattttg actatgtcga 18120
tgtaaatcgg tcaacagcct tattaggata tataaattat acgcttctca ggctttaaag 18180
catcacccag cacgataatt tctctggatt attgcaaaac caagaaattc tctgatccac 18240
agctgtatac tccgtactcc gttcatcatc ttacagtcat gcagagggtg aaaggggtca 18300
gtgtgtgacg gtatttcggt atctcgectce gtaatttgac agatccagcg ttaaacccag 18360
cccaagactt gagtagacta tatttattct ctttgatatc catctcagca tcaagttttt 18420
gacgttgtat tactatcctc gtttggaatt ctcctcecccag gtcecttgecttce attgecttata 18480
gcattctacc aaaaacgtca ctgtcatgga cgggtggtca gacatatcat cagcgcctge 18540
cggatacaag gatgttgttt ggatagcaga tcgggctctg ctagcccaag gattgggatg 18600
gtcaatcaac tacctggcca tgatatacca atcgcgcaaa gaccgcacat acggcatggce 18660
cattttgcca ctatgttgca actttgcgtg ggaattcgte tacactgtca tctatcctte 18720
tcaaaatccce ttcgagagag ctgtcctcac aacatggatg gtcecctgaacc tctacctcat 18780
gtacactacc atcaaattcg ctcccaacga atggcagcac gccccgctcecg tccagcgaat 18840
tcttecagtg atattccecetg tggcaatcge ggcatttacg gcggggcatce tegecttgge 18900
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tgcgacagtg ggagtggcca aggcagtcaa ctggagcgcce tttcetgtget ttgagetatt 18960
gactgcecggt gecgtgtgce agctcatgag tcggggatcet agcagagggg cgtegtatac 19020
aatctggtat gttctttttg ccttgtggat cttgcttggg tttattggct aatgtgaatt 19080
gtggttggca gggtctcaag atttctggge tcgtatatcg gtagtatctt tatgcatgtt 19140
cgagagaccce actggccgca ggagtttgac tggatcagcet accctttegt ggcgtggcat 19200
ggcatcatgt gcttctegcet ggatatttet tatgtggget tactgtggta cattegtcegg 19260
caggagcgcce agggccaatt gaagaaagct atgtgatcga caggaccatg catgatggag 19320
gtcecgcacta acctcaactg tactttgtac aggtctgagt gctatatgac gatagtcaca 19380
aaacagagtt ggaggttatt tgcgcacatt gactaaaaat gggagagctg atggatatat 19440
gcaaggggga tcaggtctcg atctgatcgt geccgatcgac aagaacaatg ctttgtctgg 19500
gcgggtccaa ttgtctagce tagaagtcta aatttcaatt ttcecttcecggac tttttacata 19560
gtaactactg cctaggactc gggatatgaa gtataatggc gagaaatggc tggctgcagg 19620
ggacatacag gtgataattt gccctcgatc tggcagctag ttacgtcaat atcttgttag 19680
taaacaccag ttgtagatct ttgcgtatat atgaaactca aaagcatttg tgtctactcc 19740
gtaattacct tcccaaccce tccagtgcca ttgaaaccat gaaggtcatc attgtcggag 19800
ggtccatecge gggtctegee ctegeccatt gettggacaa ggccaacatt gactatgtca 19860
ttctagaaaa gaagaaagaa attgcccccce aggaaggtge ttccattggt atcatgeccta 19920
atggtggtcg gatcctggaa cagcttgggt tatacgacca gatcgaggag ctgatcgage 19980
ctttggtgag ggcgcatgta acttaccccg acggcttcaa ctatacaagt cgataccctg 20040
cactcataca gcagcggtgc gtcaatataa gctttctact ttctgatttg aaactaatgce 20100
gagaggtctt aggtttggct atccacttge attcttggat cgacagaagt tactgcaaat 20160
tctggcaact cagccggtec aatccagceccg agtgaaacta gaccacaagg ttgagagcat 20220
tgaggtctcce ccatgtggeg tcacggtgat aacaagcaac ggacacacct atcagggcga 20280
tcttgtegte ggggctgatyg gagtgcatag tcgggtacga gcggagatgt ggcgactgge 20340
agatgcctcg caggggaacg tatgtggaaa tggagacaaa ggtaacatta ttcctactgt 20400
tttgtecctat cctegetttt ttttttettg gccaagtgtt ttgactttga gectggaaage 20460
taatatattg atttatagca tttacgatca actatgcctg catctttgga atttcecgtcac 20520
acgtcgatca attggaccct ggcgagcaaa taacctgtta caatgatggg tggagtatcce 20580
ttagtgtgat cggacagaat ggcaggatct actggttcct ctttatcaag ctggaaaaag 20640
aattcgttta tgatggatca cacaaaaccc agctccactt tagccgtgaa gacgcccgag 20700
ctcattgcga gaggctggeg caggagcctce tctggaaaga tgtgacattt ggtcaggtcect 20760
gggctcgatyg tgaggtcttt caaatgacac ccttggaaga aggggtgctt ggcaaatgge 20820
actggagaaa cattatctgc atcggagaca gcatgcataa ggtcagcagc tcattatcac 20880
tcetggetta ctgacttttyg taattaattg acattctcat gcagttcgca ccgcatattg 20940
gacagggtgc taattgcgct atcgaggatg cagctcaget cagcaatagt ttgcacactt 21000
ggctgagegyg atctggaaag gagcatcaac taaaaaccga tgatttgaca gagattctgg 21060
ctcaatttgc acaaactcgc ctccagaggc taggtccgac ggccatggcce getcgatctg 21120
ctatgcgtct gecatgcgegg gaagggctca aaaactggat actgggacge tacttettge 21180
cctacgetgg tgacaagcecg gecgactggg ccteccgagg aatcgcaggt gggaatactt 21240
tggacttcgt agagcctcececce acgcgggctg gtectggetg gattcagtte agccagtcegg 21300
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gtaaaaggac ttcgtttcce atggcagtgg caggtctgtg cctagtgagce attgtggcce 21360
gaatcatgta tttgaaatta gttgcataga gaggcccacc atatctggag tacttcatac 21420
agagtgtttt atgggacaat ataaacttta gggcaattta gcgctttgat atagatcatc 21480
tgcatactag taaggcaacc ctgaaggtga tcgacacgat ctgcaaaaat caatatcgtg 21540
cttcgttacg gagtattgtt ttctacatgt catagtgcge gctgccccag tggggctatg 21600
cagaaagtga tttcgatgta ttgctactta cagtgatgtg gtccagcatg tcagccattg 21660
ctctagtgeg tgcgtgtact gaccacatcg cggccattge catttatcta gggtcectgte 21720
gcctcaaaag cttgtggtca caaatcgttt gatccttcga gatcatactg aatttttgtt 21780
caatctgtca tcatggctgg ctctcagtct acggcgcagt tggctcgect tcectcattgat 21840
atctcecgat ttgacaaata caactgttta tttgctatat tccecctggagg tacggagtag 21900
tgcagaccac ttcaacatta taccaccgcg ctcacaattt catatagtct ggtctatctt 21960
ccttgcagca gectcacgac acgctgatgg cgacccegte cctcetggact ttgtattggg 22020
ccgcgcagga ctggecttca tgtacacgta tatgctgage ggcgcaggaa tggtatggaa 22080
cgactggatc gaccgcgata tcgatgccca ggtggccegt accaagaatc ggccectcge 22140
ctceggtegg cttteccacca gagctgecct catttggatg cttgtccagt acgcagecte 22200
ggtctggetyg atggaccgca tggtgagcgg gcaggatgtg tacgtcetttt ttectecteg 22260
taccccaaac aattattctg ttgattgaaa actgacccta atcattctcc agatggacat 22320
acatgcttcce tctcacaacc gggattatct tgtatcecctt cggcaagcga ccgacaagtce 22380
gcaagctggg cgtctatccg caatacatcc tcggtgcaag cagcgccctt actatcctece 22440
cagcctggge ctcecegtctac acaggcecgta tatctttgaa ggatctgggt atgcggtgte 22500
tceegetttyg tetcettectyg tttetgtgga ccatctactt caacaccgece tacagctate 22560
aggatattaa ggatgactgt aagctgaatg tgaattcgtc gtacgtcctc gecggggagcece 22620
atgtgcgtgg aatgcttctg ttacaggcta ttgctgtggt gctggtgatc ccctggatte 22680
tctacaccag cgcctccact tggctetggg tctcatgget gggggtatgg acggcatcte 22740
tcggcgagca getttatete tttgatgtga aggatccgag tagcecggtgga aaggttcatce 22800
ggcggaattt cgcactgggg atttggaatg tgctggcctg ctttgttgag ctgctatatg 22860
cttcaggctce tctgtgaatg atgttaatac gatgtggtce ggatgagact tggggagtag 22920
agtctgagag gcttaaaatg ggtaaatggt gcgatgttgg cacagtgtga actattcata 22980
aatctttgct acgaagttgg gcettcacctt tcaattgaga agttgttact ggaattttte 23040
gacactcaaa attcgaagag acttgtatta ttagagggat atagcctatg tcttccaatt 23100
ggtgtagaat cccaactacg agaccgcttc agaacgttgg agcacaagga tagaaagttc 23160
acctattcga aattctctac tgtcgtacat atgctatgta catgttactc ctttgettge 23220
gcacctatag cccagcaaaa caagggatcc tttgctaaca ggagctgatc atcacggttce 23280
agagtcagat gcaaatccca cggctcecgta ctcgccacat catcctgacce ctttggaagg 23340
ataaagcaca tccceccecctaa gacaggcaaa tgtagttgga accctcgagg ttgcgetcca 23400
aggctctceccece caaagtccag tccgaagatt tcaaaattce taaagcectgct cagagggata 23460
ggaactccec gaaatccgat atccgcccag tcaggctgeg agtggagatg ggatagagceg 23520
tcttgaatat attctgcgtc aaccgccaaa agactctgge gtatacgage tgcaatttgt 23580

gtgagatcct ccagacactc ctggcgcaat tccaccgaag gatctgtgcece atcaactagg 23640
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gcctegttte tceccagettg aattggegta tatgtcaata gcaccatgtt tcccagatag 23700
tcatcaaagg ctggagtttt gaaattccca cgcatatcca ccgcgattga cagtteggta 23760
gatttaccag ccaattgtce cgcttgccga agtatcatgg ccaaaagggc gctcacgatg 23820
tcgttactgg acaggaaccce tggactcggce ctaccatcag cctggaaaga cgtttgcccect 23880
ttgatcaacg tattgcaagc ctccttcaaa tactcgatct taggaccggg gattttcagt 23940
cgccaggtga caagctcggt ggctctegee cggacgaage ccgaccaatt ctttgcaagt 24000
agtgctgccce agtctccgag gccacagtag tgcttgctaa aatccatcct ggaaagaccg 24060
gagctgcttt ctgggacaag acgctcaatc tccgatcgta actgccgatc tggcgacaca 24120
cttgcagaag acatcgcecgt cgggtcectcectg cagcaatcgg ctagaaggcce caagactcge 24180
gcagcgcecetg caccatccat tgcggaatga tgaaacgtca tggcgagaat gatcccatcg 24240
cgcatgacat ttgcttgaaa tcgtaggatc ggccttegtg gcaacgaaat atccatgtceg 24300
ataggcaatg gcgccagcceg acttatgatt tcctgctect cagtgecccegt taggaggcat 24360
tttgattgga tttccttgaa tgactceggcece tggtagtgce gtatccggag tatagggaac 24420
tggacaagcg actctgaggce ttctggttceg atttgccagg tgtacttcegt ttggetggac 24480
tctgteegee gagtcacgte cectgcgagg aaggggtgta ccttcaatag cagctecgatg 24540
ccattctcga gaacaccaat gctcttectca ggttgcgtgg tctggaaaaa cagcagaaag 24600
gtgacgttca ttccgagggg attgtggtcg agagaagata aagggtaagc agagcggtcg 24660
ccagttecttce gggcatcgca cattccatct tcacatagac cgtggagtct cacaggtccce 24720
tctttgacct gatctctttg actgactggg agacatactt cctgggtgct catgatttcet 24780
gggtgttatc ctattgagtt gagttgtgtc ttgatctttt tttttatttt ttttggattt 24840
ctgaccttgt ttcgcttata ttggactttg cttttctttg tatattgtat tgcattaccg 24900
tacaacaaag catgggattc tctgtgttct gcatgattgt ggagcgtatt ttcctegatt 24960
tggtatacaa tcaggtcgat ccctggcgga ttccggatct gatgcatgta tacaggtcat 25020
atatctgett tcctecggtat ttttgagcetg aatatcacta tatatgcettt ggagacgatce 25080
aatcgcaaga gagggttagt gattaaatca gttagtctca tccatagtgg gcattagagce 25140
caataaaaga tggtttccac cttgagatgt gatcgccaca agaagatttt gtaaatagta 25200
tgtattttce aggccctgat ttctatctge atatttgtca gcecttgatcta cggagtacat 25260
cttactgctt ttagatactg acagcagcaa aactccgegt tgaaggacga gctttgacac 25320
aaggtcaggc acttctctag tacacaaatc ctaatcatcc gacgacatac tactccgtat 25380
gctgtacata gagatccatg tccaattectt gagtctgcece ctectttgatc cacagtccag 25440
ctcagccagg cgcaatctgce atgcattggce atggaagcta ggagctgaca ttggcetggaa 25500
ctacgccatc tggggcacaa tgcaagctag gcaactgacc atgtactggg tcagttttga 25560
ttgagtatgc tatacggaag aaagcgacta gtactccgta ggtttgtgta ctacctgcaa 25620
gtggaaagag atacctagat aggtgacatt agtgtccgaa ccaatgacca atggccctta 25680
tgcacccata tcccttacat ctttcagaaa gagaaaagcce acaagtatat catgtactcce 25740
gtactccgta caacggaatt acttgatctc tatattacct tcecttcecctgaa gaccgtttet 25800
cgctattgtc agttacacac acaatggatt ccctattgac gagcccgtta tggctcaaaa 25860
ttgcacatga gctagcactt tacctctctt ttattgtgce aaccgecttt ctcatcataa 25920
caactcaaaa atcatccatt attcgatggg cctggacacc atgtctgctt tatatcctgt 25980

accaattctce tcttegggta cecctetetgt cgacaagtca attcttgaag ggcgttgcag 26040
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cgggtcaagc aaccgtggct gectttgcaat gcecttaatct tettectgatce acgaagetgg 26100
accaaacgga tctgctacgg gcaaatctat acagtccgte tgcaggactg ctttetegee 26160
ttgctcaatc ctgcgcattg ctggtcaact tccgcggaat cggcacaatc tgggaggtta 26220
gaaacattcc ccagcacgca gcgtttgtecc aaccaaaagg caaggatcaa tcaatgagcc 26280
ggaagcggtt tgtcttgcgg gaaattgcaa tcattgtatg gcagtacctg ctecttgatt 26340
tcatttacga gtcaaccaag ggcacgtcag ccgaggattt gatgcgtctce tttggccctg 26400
gtatggaaat caagtatctc gatgcaacgt tcgaacaatg gatggggcgc ctctcegtgg 26460
gaatattcte ttggcttgta ccttcecccgag tectgtcecttaa tatcacttcecce cgectgtact 26520
ttctcatectt ggtagtattg ggcatttcectt cgcccgagte ttgtcgaccg ggctteggca 26580
gagtgcggga tgtatgcacc atccgtggag tctgggggta agtgaactat tccgactgct 26640
ttcattcatt cactaacgcc accacagcaa gttctggcat caatccttte gttggccact 26700
cacctctgte ggaaactata tcgcaagaga cgtcctegga cttgctcatce cctcectetttt 26760
ggaacgctac accaatatct tctttacctt tttcacatcc ggcgtattgce accttgtcetg 26820
tgatgctatt ctcggcgtec cgccatctge gtcecggegee atgcagttet tetgetegtt 26880
tcegettget attatgattg aggatggggt tcaagaaatc tggcggagag cgacgggcca 26940
aaccaaggac agtgatcgtg cagtaccgtt ctggcagagg ctcecgtgggat atctttgggt 27000
ggctgtctgg atgtgtgtca catctccegtt ctacttgtac ccagctgcgce ggcaacatge 27060
ggagaagaac tggatagtgc cattcagtat agtggaagaa attggccttg gaactgcgca 27120
aaagattttg ctgggttatg gecttgtttgt gtactgggcg gttggtgggg agatttaaat 27180
tcatgtgtcg ggattgttca tcgtggtcaa cactgtttag attgtgatat atattttcac 27240
cgaacacccc agaaacaaaa gatttaagcc ccaattaact accttgaagg gctcatgaga 27300
tttgatcaat gtagcaaccg tcagtatcct aggtcgtgat tcccccagec agagcgagat 27360
aattttccag acatcatctt atctacatgc aaccaaaaac tccctggcat atattaacag 27420
agcaaaacta gaggagcaaa aaagaaatct caggtttggt ttttaggaat agccgaacgce 27480
gggggtcgaa cccgcagcect taagattaag agtcttacge tctaccgatt gagctagcce 27540
ggcecgggcetyg ttgaagagag ttgccatata gecgctacata atcctaaagce ggtcagggce 27600
tggggggcga acacgctgac ataatgctag cgcgtcgage ggcgaatcct ctggaaccaa 27660
aattgttagg tggaaggtgg cttcatctac gaatctgggt gtttcctcga ttggatctta 27720
tcattgcttce cctgattegt atgagtecttt aattttetgg ttgcttgact ctgaccgegg 27780
tcactagatt gcccaccatg tgcgttacta gaacctttce ccgattcttt getgcagcta 27840
acactataca gggcaaagct cgtggacgac catcagatcc atactgcctc gttgcataac 27900
ccgattectt ggcaattgca tacatacgtc tggecctttcece tgatcatctg geccgtgtte 27960
tttgcetttt acctectctec cgagecgctat gatacctaca ttcagggaca ggagtggacce 28020
tttgtgtttg cggggtctat catcacagtc cagtcgctct tcectggcectgat gaccaagtgg 28080
aacatcgata ttaacaccct attcacaact actcgatcca aatccatcga cactgcccgg 28140
cttatcaaag tggttccgat caccaatgcc ggctctgeccg agatctgtaa cctgattaga 28200
gagcacattg gcccgaagaa gacccttteg ttectettec agaagcgecg cttectettt 28260
tacccecgaga ctcegectectt cgcacccectt tcettacgece tcgacgccga gecgaagcecg 28320
gccctcaaga cttteccagca gagcgagggce ttcacgtcga aggccgagat tgagcgegte 28380
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caaaaccact atggtgacaa taccttcgat attcccgtte ccggtttcat tgagctctte 28440
caggagcatg ccgtcgcgec gttcecttegte ttccagatcet tetgtgttgg attgtggatg 28500
ttggatgaat actggtacta ctcgctectte accctcttca tgctecgtgat gtttgagagt 28560
accgttgtgt ggcagcgcca gaggacattg agcgagttce gtgggatgag catcaagcct 28620
tacgatgtct gggtataccg tgaacggaaa tggcaggaga tcaccagtga taagcttctt 28680
cceggtgate tcatgtcggt gaaccgcacce aaggaggaca gcggtgttge ttgtgatatt 28740
cttctggttg aaggcagtgt cattgtcaac gaggctatge tttctggcga gagcacccct 28800
cttctgaaag actctatcca gectcecegtect ggcgatgact tgattgagcec agatggattg 28860
gataagctct cgtttgtgca tggaggtacc aaagtcctec aggttactca ccctaatctg 28920
actggcgacg cgggcttgaa gaacttggcce agcaacgtta ccatgecctcecc agacaatggt 28980
gccttgggtyg tggttgtgaa gaccggtttce gaaaccagec agggtagect cgtecgtact 29040
atgatctact cgactgaacg tgtctctgcc aacaatgttg aagctctgcet gttcattcte 29100
tteccttttga ttttegccat tgccgetteg tggtacgtgt ggcaagaagg tgtgattcgg 29160
gatcgcaaac gctccaagct tctgctcecgac tgcgtectta ttatcaccag tgttgttect 29220
cccgaattge ctatggaact cagcttggcec gtcaacacta gtcttgcectge tctgagcaag 29280
tatgccattt tctgcactga gccattccegt atcccctttg ctggtegtgt tgatatcget 29340
tgcttcecgata agactggtac cctgaccgga gaggatcttg tecgttgatgg tattgetgga 29400
ctcactttgg gtgaggctgg ttcaaaggtc gaagctgatg gtgctcacac cgagttggcecce 29460
aattcttectg ctgctggacc cgacaccact ctcgttcteg ccagtgctca tgeccttggtg 29520
aaattggatg agggtgaagt cgtcggtgac cccatggaga aggctacttt ggaatggctt 29580
ggctggacte tgggcaagaa cgacactttg tcttccaagg gcaacgctcecce cgttgtttet 29640
ggtcgcageg ttgagtctgt tcaaatcaag agaagattcc agttctcecctce ggceccctgaag 29700
cgtcagagca ctatcgcgac cattacgacc aatgaccgca atgcttccaa gaagaccaag 29760
tctacttttg tgggtgtcaa gggtgccccece gagaccatca acactatgct ggtcaacaca 29820
cctecceccaact acgaggagac ctacaagcac ttcacccgta acggtgctceg tgtgettget 29880
cttgcttaca agtacctttc ttcggagacc gagctttcecce agagccgtgt gaacaattat 29940
gtcecgcgaag agatcgaatc cgaactgatt tttgcecggtt tcecttgtect gcagtgcecccg 30000
ctgaaggacg atgccatcaa gtctgtccaa atgttaaatg aaagcagtca ccgtgttgte 30060
atgatcaccg gtgataaccc attgactgct gtccacgtcg cacgcaaggt tgaaattgtt 30120
gaccgtgagg ttctcattct tgatgcccecce gaacatgaca actctggaac caagattgte 30180
tggcgtacca ttgacgataa gctcaacctt gaagtcgacce ccactaagcc tcecttgatcct 30240
gaaatcttga agactaagga tatttgtatc actggatatg ccttggcaaa gttcaagggce 30300
cagaaggctc tccctgatct getccegtcac acctgggttt acgctegtgt ctcteccaag 30360
cagaaggaag agattctcct tggtcttaaa gatgctggat acaccactct gatgtgeggt 30420
gatggaacca acgatgttgg tgctctgaag caggcccacg tcggtgtcege gcttctgaac 30480
ggctecgcaag aggatctcac caagatcgcect gaacactacc ggaacactaa gatgaaggag 30540
ctgtacgaga agcaggtcag catgatgcaa agatttaacc agcccgcccce tccagtacct 30600
gttctgateg ctcacctgta tccecccecegge cctaccaacce cacactacga gaaagcgatg 30660
gagagagagt cgcagcgcaa gggtgctgeg atcaccgcte ccggcagcac tcceccgaaget 30720
attccgacta tcacatccecce tggcgcacag gccctgcage aatcgaactt gaacccccag 30780
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cagcagaaaa agcagcaggc ccaggcagct gcagctggcce ttgcagacaa gctcacatcg 30840
tctatgatgg aacaggagct ggatgacagc gagcccccca ctatcaagcet gggtgatgca 30900
tcegtegetyg cteecttecac tagcaagttg gccaacgtta ttgctatccce gaatattatce 30960
cgtcaaggtc gttgcaccct ggtcgcgact attcagatgt ataaaatcct cgctttgaac 31020
tgcttgatca gtgcctacag tcecttagtgte atctacctgg atggtatcaa gtttggtgat 31080
ggacaggtca ctatcagcgg tatgctgatg agtgtctget tcectttcaat ttcecceccgegee 31140
aaggtatgtc gtatttccca tgtcgaccaa atgatttgct aatatgttac tgtgtgaagt 31200
ctgtcgaggg tctgtccaag gaacgcccgce aacccaatat tttcaacgtce tacatcattg 31260
gatctgttet tggacagttt gccatccaca ttgcgactcet gatctacctt tccaactatg 31320
tctataagca cgagccgtac gtgatgaaaa cttceccccttt catttgtect acttcatage 31380
taacataatc aacaggagag attctgatat tgatctcgag ggcgagtttg agccttcccet 31440
tctgaacagt gccatctacc tectccaget gattcagcaa atctccacct tcectcgattaa 31500
ctaccaaggc cgtceccttec gtgagtcaat ccgcgagaac aagggcatgt actggggcecct 31560
cattgcecgeg tceccggtgteg cattctectg cgccactgaa ttcattccececg agctgaatga 31620
gaagttgcge ctecgtcecccct tcaccaacga atttaaggtg acattgactg tgctgatgat 31680
cttcgactac ggtggctgtt ggttgattga gaacgtccte aagcacctgt tcagtgactt 31740
ccgtcecccaag gacattgcca ttegtegece tgaccagcete aagcecgggagg cggaacggaa 31800
gttgcaagag caagtcgacg ctgaggccca gaaggagctg caaaggaagg tctagaggtt 31860
ggtggtttga agatttgtat ctgtaaacat agagaggagg ttgttgaatt ttagaaatgt 31920
tcaagtggtg tgtgacattt aatacattta tttttggctt ttattgaagc attcttggaa 31980
actatatgta gaaacaaatt cgtatagttg aatggctcct actctgtact gtccaatcgt 32040
cgtgaggcca ggtattgcct tggtagagaa cagtgtagac tcaaatgtgg cgatcgtccg 32100
atcagcttgt tacgaggtta gggctcgaaa tgatcggcce accataactt cttgtagecte 32160
cttgtttgag aggatgcagt ctacccgtta tgtagaccta attatccagg atggtcgaga 32220
atacttctca atacacaggg ttagacccca gatatatgat atgtcacctc agagaggggce 32280
aaagactggg taattccaaa aaatgtgatt ttgcagaggg tcaaagctat atcggatact 32340
gcttetttte tetgectcat agtgaaggaa acactatatt cttcatggta ggcaaagagg 32400
taaaagtgta cgtgccccaa ttcggtagaa ggataggcce tgtttgaaaa ttccacattt 32460
tgaccgatat atctatagaa acatatgaag tagccgcttg gcccttctece atttgaaget 32520
tcgagctgac gtggacttca aatgcaggat gctttgttce tttgtactge catgcaatat 32580
aatgttgcct tgaactcgag attataatgc gaaaacctcg tagagccgat cgcagcccga 32640
gccaacattt ttctataata cataggtaaa cgatctgtga attcagaaag ctcccacatt 32700
gtattataag catgaatcat tcaacgcgag acttcaagct tcatgaaatc cttcaggaac 32760
ccaacagttg aaagaccacc aattccctag atcccactga tttcgattac gacattccgg 32820
attgtagtag ggcatatggc gatgccgggt ttgattgcaa agaatatatt cccatacatt 32880
gcagtaccca cctttgacaa tccaggattc aggtgcgteg acgccgcegt gattacaact 32940
agtgctggag gcgccgttgt catagaacca tttgcaggag ttaccgtcaa ttgattcggt 33000
gggtagactt cggtctggtc gcaggcattt gaggtcctte gtccagccca cattatgtcece 33060

tttcatttgg atgtagttgc ccttgcagtt cttecttggtg tacatttcca ctgtceccatgg 33120
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atggacatat ggcgcatcge tggttgtggt gcttggttte gtgttggatg ttttggttga 33180
cttgaccgat gtagttttgce tagtggtggt ggccttggtg gttgtggtge ttgacgcage 33240
actggccgat atcgttttat tggatgggga caaggcaagt ctctgaatag tcataaattt 33300
tgcaaaagca ttaaccgcat tagtaggcat ggcagtcttt tttgaggtgg tcgctccaat 33360
ggtgcggttyg gtagaagtac agaattccga agtgcttcca caataaccat acgaagagca 33420
ctatgaattt attagatgtt gaagagcagg atttagagcc tcttgactca cacattcatt 33480
agctgcacat ggattcaaag aacccagatc agaccagttg ctagggcgct ttgtcecccagg 33540
caccecggggg ccacaaacag cattggaaag cgtagctgge atcatgggtt ctccagaact 33600
gaggcatata acagcaccct gcactaaatg gtcacatcca agccattccce aggtttgage 33660
attgtaggtc tcgatatcag ccaaggcgag agagtgttct tgagcaatcg tggtgcaggt 33720
ttecgeceegee tggacaacat atttgtgaca aagaccatca ctacctgctt gaggtgcacce 33780
tgatattgct gtcggactgg ccaaaaggac gcctatgaga gtcacgaagt tgcttggtcecg 33840
gaagcaccac atcatattga ctgatggaga gtagttgctt tgcttgtcectt tattttgcaa 33900
ggcaggtttc atctttatct gttcaaagag gaaaacatgt gccaaactgc caaggataga 33960
tgcacgcatg aatatgacat tgccggggag gggcaaatgt ttgtgaaaga actaggatac 34020
tgtgccaggg ccattagcat agtattgaag caaattatag aatggcactg catcaaaatg 34080
tggaatcctce gaatttttte tttgtettet aacgcctagt gcatgtcettt ccaggttgte 34140
cttgaaggct ttgtctggtce tcccagaaat ggaaggactc aagggtatgt atacagcttce 34200
taaaacgtaa atgattcacc cgagaaagga attcataatc cgaggaaggt cagacacata 34260
aggctgtctce gaaacccctt gaatgcccaa ggaagaaagg aaattcctac ggctgggtca 34320
gactagcaag aaaacgtcac ttgacttctg agatccactc agatagcaga agaacgtgtt 34380
tggtgatttt cgttctttgt aaatgcatag gaccagatga ttcgaggaat cttcttgtta 34440
gcacccttaa tccaaatctt ctgtagacca agcactcgge tattgatact gtttcgagag 34500
tctgtaagat atgacattac tctgatacag atacgtggaa tggaaacatt gcgggctttce 34560
gaatgacatt gggttgacta acgaaggccc cttcacgcag tgacgaggcce ccaaagttca 34620
aggccaacgc gcaaagcggg accaacatcg aactccccat tcectceggggag ctgagggcce 34680
gccttgattt tgacatctte ccatttgtca aagtcattat tgaacgcctg cgtcatttce 34740
gaagcattca gaatgcgggce caaccggaag tgacaatcta ggagatcagc acttggcaga 34800
cttcgtacat tgtctgcgte cttgttgcetg aaaaccacct ctatcggaaa aaagaccttg 34860
taatttgaag aaattccttc gaacgtgtga actttgtatt tattgtccac atcctttgaa 34920
atttcggtta gcaaggtaat aaagtaaaat cattccacaa atgggagcgc actcactgtg 34980
ggttcaaagg caagacggaa cgcgccgaag tgttcatgta cccagctagt aagggtgaga 35040
ccgttggata agctgttgat ctcecttggtge ctgaaattca tttceccggat cctgggaaaa 35100
cagcgccaga ggacctccecca agctcegtgac gcatttggta tgagatcecgtt cttgagecceg 35160
tgagtcattg atcttaatga ggatccgaga acttactcge cggggatccc agactgcata 35220
tgacaaggga attatgtgtg cgctttctgt attcccgagt ttttcaatat cctctgattt 35280
gcctagactg tcecccaccgat cgagatccat gtcaccagtg acaacacagc agtaaccgtce 35340
gcgttttagt aaaccttcct tgaactccece tgtccgggac ataggctggt ccaaagtgga 35400
atttttettce gcatgggaat cctgcegtte ggttgacgag atagttactg atgggggctt 35460
agaccgagaa cgcactattt cgagtgaacg tataagtcag ggctttgtac ttttttgtta 35520
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acttactacg ggttcttaga ccagtgtaca ggttgcgaaa gtattgataa attccatcat 35580
cgtcttecag gectgatgata tecttegcaa tggagctttt geccgecgatct gggaggaaat 35640
tcaaaaaagc ttgtaatgat ttttgcagga tgtcttecgeg ttcteccacgg ctcecttgggtt 35700
tgtaactttc tattcttaag cgtgcggttt caatatcctg cttttgtteg gttteccgatg 35760
cttcagtaga ttgtgaaaac agcgattgtg cgcggggata ggcacgtgct ggaccagaaa 35820
cttecgetete ttgggtttge tgtttacgtt tttgagaccg ggtggtgggt cgatctgatt 35880
caggcaattc agaacggcgc cttttaagat tagttttgga tggtggcgac gaggaagttg 35940
gagggatgtt ttggttcggg gcatcggctt gtagtgaagg gggcggtcege tttgetggtt 36000
tctttttett cecccatgatg tetgctagta gtagtatatt tcecttgettte cttttecaat 36060
actgagatgg tagtttcagt ggatgaaaat gagaacaatg ggataattca gtggatggaa 36120
atgagaacaa tgtgatgatg ggggagaaaa gtgatgtggg ggtgtcgggg gatagctccg 36180
agatattcct ccggcagaat cgctccaccg aaaaacagtce cgccggacgg gtcatccccece 36240
ttttggagaa aatgtatttg tagttacaga aaggcattag cccacagaac aagaattcat 36300
ccatatttca ttgttttcca tcaagcaatt actcgtccaa tcecgtectcteg gagggtgcag 36360
agaataggct ctctctggaa ggccgctgga aaaagtggga aaaggataca ttctgtggece 36420
acaggcgtgg gacagggttt ccccctgaca ctgggggaga aatgtggaaa tgtgggggaa 36480
ctectgcggag acggaagaac aaaaggcggt caactgctge ctccacgtga tgtcacgtgg 36540
agcttagcecg tccagcecttgg aagataaccce tagaggaata tgagcatatt ctacggagaa 36600
ctactcecgta caacatacgg agtactcata caactctgta gcaacccctg atgtgatctg 36660
tatttgaagt gtggacctga taccgactgc tcctcaaacc ccttaaaccce gtatcgagta 36720
ctccgtaata tgtacaccgt tcactgactc acattgatta atcacattag atctctcegtt 36780
ttcatgtacg tggatcatta tgagttcgag cattgaatat aagctaaaac cataccccct 36840
gaccctaagg ggccttectgg aaagaaaaat cttgtcectttt gcaaatcaaa atatatatag 36900
agttgtttac ccgaactgtc gggttatgca tcttcaggce tgtggagctg tgtcatcatt 36960
ttgttactcce cccttatcta ccgcaggatce gccaaaatge ctagcgagac tgctacaggt 37020
gactttggtc cagcgccgcee tgggatagac ttgacagaga accaaactgg cgacttgcta 37080
ggagcagtga ttcctgtage ggtggtcecgeg acgactgcgg tgatattgcg gacgattgeg 37140
ccgacgagga tcaaagagat ccgacaaaca gctattgatg actatctcat tgttgeggeg 37200
cttttattct cttggggaac ggcaatatca tgcttcatca gtgagttgac catgaggcca 37260
aagccgatgg gceccagtact cacaacagac tctttaggca ttccatatgg caacggttat 37320
catttgcaat ctgtgacaaa agcagagttt aacactgttt ggaaagtaag gaatccaata 37380
ttaaatgaga tgcctgggat agacgttgac cagacattca gatccttttc gecctatgtca 37440
tgatttacgc tacagccgtt acctgcacca aagcctcgat cgtcecttattt tacggeccgca 37500
tcttecactt tecgctggtca ctggecatct gectgtttet ggtegttgga tattgggttg 37560
ccattattgt cacggttggg atggcctgtc gaccactgce acatttctgg ttggtctaca 37620
cagatccatc agcccttggt gtctgcattg atattcccac gttettttte gcaaatggca 37680
ttgctgecat ggcgattgat gtgatcatac tgtgcatgce gatgccagca atataccagt 37740
ctcagatgca gttgtcgcaa aaggtagcgg tcgtgggtat cctactcttg ggaagtttgt 37800
atgtacctct gecccgggeccece tectacgaga aggactgtag ctaattattce tcagtgtttg 37860
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cgtggcaagt atctgccgga tcatcgcact tcagaatatc accgacggga cagatacgac 37920
gtgggctatc gccccagtcet ttatttggtc gtccgtggaa ccatttgttg ggattatttg 37980
cgcatgectce ccaacatttg ggcctttett tcecggcaatgg cggtccatceg ctecggacgeg 38040
ctcatcaact gatggcagta ccgatccaag ctctgagcta ccatctgaga caacgacctg 38100
gcteccgaaga tcccgaacca aaaaacctgce caaggactca atattcagta tcaatgattt 38160
ttgctgtgtce gatgaggtcc aactaatgaa cgatatcaat gccactcggt cgctggggga 38220
cgaggctgceg agtgaccatc aggacgtgga gggaggctgt atcacagtcc aaaaagatgt 38280
ggaagtgaca tgggccaagt acaagtcagg aaaaaaaaat gatctggcct tcaagtatca 38340
taaaggggct tgatcagctt tgcaaatatt tcgacttgac acggactata tttgegtttt 38400
gtgtatattt aataaaaata gacgccactg gcaatttgta attgataaag gtaagtctta 38460
ttcecgtaate catacccegt actctataca aagtactcectg tgctccgtac ggagtacacg 38520
gaaacaaacg gggatatagt cgtggcacct ttccegtgtt ggcggacttg cccgtaacgt 38580
aaacactccg cagatccctt ccaacacagt acataatcct gcagcgaaga gcgatctgat 38640
agacgctatg tgccgtcgtg acttgttatg ccaattaacg gtggcagaat tgtggagcaa 38700
tctagcagag gaaagtttcg atgtgcatgc cgagccctaa aaagtcccag tgcggagaat 38760
gtagtaatcg actggacatt ccatgtactt tgcacgctat aacatatttc tatgccatat 38820
acccctetgg taatcatgta gatcctettg cttactgegt tggctecttt gtatcgtact 38880
ttececgegteg cagcattata agaggataga gagaccgcat gagagaatac acaagagaaa 38940
tcactaattc actacctgat cccccaattc actcaacatg tctcacattc acacttccag 39000
attgcaaa 39008

<210> SEQ I
<211> LENGT.
<212> TYPE:

<213> ORGANISM: Penicillium

D NO 267
H: 556
PRT

<400> SEQUENCE: 267

Met Glu His
1

Phe Asp Gln
Ala Phe Asn
35

Gly Leu Lys
50

Leu Glu Asn
65

Ala Gly Gly

Pro Ser Ala
115

Ser Ser Asn
130

Val Gln Phe
145

Gln Thr Val

Glu Thr Asp Leu Val

5

Ser Lys Pro Ile Tyr

20

Ala Ile Gln Phe Arg

40

Ala Arg Gly Val Glu

55

Ser Val Leu His Ser

70

Val Tyr Met Gly Phe

85

Leu Leu Arg Val Ala

100

Leu Thr Arg Val Leu

120

Gln Val Leu Leu Met

135

Ala His Gly Gln Ala
150

Asp Gln Pro Ile Arg

Ser

Ile

25

Arg

Arg

Ala

Asp

Glu

105

Glu

Asp

Glu

Leu

Phe

10

Asp

Leu

Gly

Leu

Val

90

Pro

Val

Glu

Gln

Glu

Ala

Ala

Val

Asp

Phe

75

Ala

Arg

Cys

Lys

Thr

155

Ser

coprobium PF1169

Phe Ser Gly

Arg Asn Pro
30

Arg Ser Leu
45

Cys Val Leu
60

Phe Ala Ile

Ser Arg Pro

Leu Ile Ile
110

Asn Asn Gln
125

Ser Ile Glu
140

Glu Asp Leu

Leu Leu Gln

Pro Ala
15

Ser Arg

Ile Ala

Val Gln

Val Gly

80

His Glu
95

Thr Ala

Gly Met

Ser Val

Asp Thr

160

Tyr Gly
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Glu

Pro

Ala

Tyr

225

Gln

Gly

Ile

Ser

305

Met

Leu

Ile

Leu

Asp

385

Tyr

Gly

Thr

Ala

Asp

465

Pro

Asp

Leu

Gly

Thr
545

Leu

Ala

Ile

210

Glu

Ser

Pro

Ile

His

290

Leu

Gln

Trp

Gln

Arg

370

Ser

Lys

Asp

Lys

Pro

450

Ala

Arg

Gln

Asp

Lys

530

Ile

Asp

Ala

195

Arg

Val

Phe

Leu

Arg

275

Ile

Arg

Gln

Gly

Pro

355

Phe

Pro

Gly

Met

Asp

435

Ala

Ala

Ala

Val

Gly

515

His

Ala

Trp

180

Met

Thr

Pro

Gly

Tyr

260

Gln

Leu

Tyr

Phe

Met

340

Gln

Val

Gly

Arg

Phe

420

Leu

Glu

Val

Tyr

Ala

500

Gly

His

Ser

165

Leu

Phe

His

Tyr

Asp

245

Ile

His

Asn

Ile

Gln

325

Ser

Phe

Asn

Glu

Thr

405

His

Ile

Ile

Ile

Val

485

Gly

Val

Arg

Ile

<210> SEQ ID NO 268

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Penicillium

PRT

2447

Arg

Leu

His

Pro

230

Phe

Ile

His

Arg

Gly

310

Ser

Glu

Gly

Pro

Leu

390

Asp

Val

Lys

Glu

Gly

470

Val

Leu

Val

Ala

Leu
550

Phe

Thr

Thr

215

Val

Trp

Pro

Ile

Ser

295

Ile

Leu

Val

Ser

Asp

375

Tyr

Ala

Glu

Val

Gly

455

Val

Arg

Ile

Phe

Lys
535

Ala

Glu

Ser

200

Ile

Val

Gly

Arg

Thr

280

Ser

Ser

Leu

Gly

Val

360

Thr

Val

Lys

Asp

Arg

440

Ile

Met

Asn

Gln

Val
520

Leu

Glu

Asp

185

Gly

Ile

Arg

Asn

Phe

265

Glu

Leu

Gly

Ser

Val

345

Gly

Gly

Arg

Asp

Gly

425

Gly

Leu

Leu

Asp

Ser

505

Asp

Ser

Pro

170

Ser

Thr

Ser

Leu

Ile

250

Glu

Thr

Asn

Ala

Pro

330

Val

Thr

Glu

Gly

Glu

410

Asn

Gln

Arg

Pro

Thr

490

Gln

Asp

Gln

Val

Glu

Ser

His

Met

235

Phe

Ile

Tyr

Val

Pro

315

Asp

Phe

Leu

Asp

Pro

395

Gln

Tyr

Val

Lys

Asp

475

Ser

Leu

Ile

Leu

Ala
555

Glu

Gly

His

220

Ala

Pro

Thr

Met

Ala

300

Ile

Ala

Gln

Leu

Val

380

Gly

Gly

His

Thr

Asp

460

Gly

Pro

Ala

Pro

Asp
540

Val

coprobium PF1169

Ser

Leu

205

Leu

Leu

Ile

Ala

Val

285

Glu

Asp

Ile

Asn

Pro

365

Ala

Leu

Trp

Val

Gln

445

Pro

Ser

Glu

Ser

Arg

525

His

Lys

190

Pro

Ser

Pro

Arg

Leu

270

Pro

Ser

Gly

Ala

Arg

350

Arg

Gly

Leu

Phe

Ile

430

Tyr

Ser

Ser

Thr

Tyr

510

Ile

Gln

175

Ile

Lys

Val

Leu

Tyr

255

Leu

Ala

Leu

Tyr

Gly

335

Tyr

Tyr

Thr

Leu

Arg

415

Gly

Ser

Ile

Glu

Thr

495

Lys

Gly

Arg

Thr

Ala

Tyr

Tyr

240

Gly

Asp

Met

Ser

Ser

320

Asn

Gly

Glu

Pro

Ala

400

Thr

Arg

Val

Lys

Val

480

Ala

Ala

Ile

Glu



US 9,090,924 B2

193

-continued

194

<400> SEQUENCE:

Met

1

Pro

Pro

Ala

Glu

65

Phe

Leu

Met

Arg

Ala

145

Ser

Cys

Asn

Ser

Thr

225

Gly

Asn

Ser

Gln

Asn

305

Thr

Phe

Ser

Gly

Asn
385

Lys

Lys

Gly

Arg

Phe

50

Ser

Asn

Leu

Asp

Asn

130

Tyr

Tyr

Ser

Asp

Pro

210

Gly

Glu

Asp

Asp

Ser

290

Asn

Gln

Gly

Ile

Leu
370

Leu

Leu

Ala

Gly

Asp

35

Tyr

Tyr

Ile

Leu

Ala

115

Asp

Val

Tyr

Ser

Asp

195

Asn

Arg

Gly

Gly

Gly

275

Leu

Pro

Ala

Pro

Lys
355
Ile

Leu

Ser

Thr

Ala

20

Ile

His

Phe

Ser

Glu

100

Leu

Tyr

Val

Phe

Ser

180

Cys

Ala

Ser

Val

Asp

260

Arg

Ile

Glu

Gly

Glu

340

Thr

Lys

Met

Val

268

Glu

Ser

Ala

Pro

Leu

Pro

85

Thr

Gln

Asn

Thr

Asp

165

Leu

Ser

Tyr

Arg

Ala

245

Pro

Thr

Leu

Asp

Asp

325

Ser

Ile

Ala

Gln

Pro

Pro

Ser

Arg

Asp

Asp

70

Thr

Val

Arg

Gln

Gly

150

Trp

Leu

Met

Ile

Met

230

Ser

Ile

Met

Ala

Arg

310

Pro

Val

Ile

Ser

His
390

Thr

Val Ala Ile Ile Gly Thr Gly Cys Arg
10 15

Pro Ser Lys Leu Trp Glu Leu Leu Gln
25 30

Lys Val Pro Ala Asp Arg Phe Asn Ile
40 45

Gly Asp His His Gly Thr Thr Asn Val
Glu Asp Ile Lys Ala Phe Asp Ala Ala
75

Glu Ala Val Ala Met Asp Pro Gln Gln
90 95

Tyr Glu Ser Leu Asp Ala Ala Gly Leu
105 110

Ser Lys Thr Gly Val Phe Cys Gly Thr
120 125

Ile Gln Ala Met Asp Pro Gln Ala Phe
135 140

Asn Ser Pro Ser Ile Met Ala Asn Arg
155

Gln Gly Pro Ser Met Ala Val Asp Thr
170 175

Ala Val His Leu Gly Val Glu Ala Leu
185 190

Ala Val Ala Val Gly Ser Asn Leu Ile
200 205

Ala Asp Ser Lys Thr Arg Met Leu Ser
215 220

Trp Asp Ser Lys Ala Asp Gly Tyr Gly
235

Val Val Leu Lys Arg Leu Gln Asp Ala
250 255

Glu Cys Val Ile Arg Ala Ser Gly Ala
265 270

Gly Ile Thr Met Pro Asn Pro Lys Ala
280 285

Thr Tyr Ala Arg Ala Gly Leu Ser Pro
295 300

Cys Gln Tyr Phe Glu Ala His Gly Thr
315

Gln Glu Ala Ala Ala Ile Asn Ser Ser
330 335

Pro Asp Ser Thr Asp Arg Leu Tyr Val
345 350

Gly His Thr Glu Ala Thr Ala Gly Leu
360 365

Leu Ser Leu Gln His Gly Met Ile Ala
375 380

Leu Asn Pro Lys Ile Lys Pro Phe Ala
395

Glu Cys Ile Pro Trp Pro Ala Val Pro

Phe

Ser

Asp

Lys

Phe

80

Arg

Arg

Leu

Pro

Ile

160

Gly

Gln

Leu

Pro

Arg

240

Ile

Asn

Gln

Gln

Gly

320

Phe

Gly

Ala

Pro

Ala
400

Asp
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Gly

Asn

Ser

Glu

465

Glu

Arg

Gln

Gly

545

Leu

Leu

Ser

Glu

Ala

Lys

Gln

Ser

705

Ala

Thr

Lys

Ala

Glu
785

Ala

Cys

Val

Asn

450

Arg

His

Arg

Glu

Lys

530

Met

Asp

Glu

Leu

Gly

610

Asn

Ser

Ser

Ser

Gln

690

Val

Glu

Pro

Pro

Leu
770
Val

Glu

Ala

Pro

His

435

Asn

Thr

Ala

Ser

Leu

515

Pro

Gly

Leu

Glu

Leu

595

Leu

Met

Ser

Asp

Arg

675

Ala

Ala

Cys

Arg

Cys

755

Ser

Met

Asn

Arg

Arg

420

Val

Ile

Leu

Thr

Thr

500

Lys

Ala

Ile

Ile

Ala

580

Asp

Leu

Leu

Gly

Ala

660

Asp

Gln

Ala

Leu

Met

740

Ala

Ala

Thr

Met

Asp
820

405

Arg

Val

Pro

Thr

Val

485

His

Asp

Ser

Phe

Glu

565

Leu

Glu

Ser

Arg

Glu

645

Ile

Pro

Asn

Ala

Arg

725

Leu

Asp

Ser

Gly

Leu
805

Ala

Ala

Leu

Ser

Cys

470

Ser

Arg

Gln

Val

Thr

550

Ala

Asp

Leu

Leu

Ala

630

Ile

Arg

Thr

Ile

Asn

710

Glu

Arg

Pro

Ala

Tyr
790

Arg

Gly

Ser

Glu

Ser

455

Val

Leu

His

Ile

Val

535

Gly

Ser

Glu

Ser

Pro

615

Val

Val

Ile

Gly

Cys

695

Ser

Leu

Val

Tyr

Ser
775
Asp

Pro

Pro

Val

Ser

440

Leu

Met

Val

Arg

Asn

520

Ser

Gln

Pro

Leu

Gln

600

Leu

Gly

Ala

Ala

Arg

680

Ala

Pro

Glu

Asp

Arg

760

Arg

Gln

Val

Pro

Asn

425

Tyr

Pro

Glu

Gly

Leu

505

Thr

Arg

Gly

Ser

Pro

585

Pro

Arg

Ile

Ala

Tyr

665

Met

Leu

Ser

Trp

Thr

745

Asp

Trp

Gln

Gln

Asp
825

410

Ser

Thr

Phe

Ser

Leu

490

Thr

Glu

Ser

Val

Ile

570

Leu

Ala

Thr

Glu

Tyr

650

Leu

Met

Glu

Ser

Leu

730

Ala

Ala

Tyr

Glu

Phe
810

Leu

Phe

Arg

Val

Tyr

475

Ala

Leu

Ile

Asn

Gln

555

Arg

Asp

Ser

Ala

Leu

635

Ala

Arg

Ala

Ala

Val

715

Leu

Tyr

Met

Ser

Leu
795

Ser

Ile

Gly

Ser

Phe

460

Ala

Leu

Met

Ser

Thr

540

Trp

Lys

Leu

Ser

Leu

620

Thr

Ala

Gly

Val

Tyr

700

Thr

Lys

His

Lys

Ser
780
Thr

Gln

Ile

Phe

Glu

445

Ser

Thr

Ser

Ala

Arg

525

Arg

Pro

Trp

Arg

Ser

605

Gln

Ile

Gly

Met

Asn

685

Ser

Leu

Ser

Ser

Ala

765

Val

Gly

Ala

Glu

Gly

430

Leu

Ala

Phe

Leu

His

510

Arg

Pro

Gln

Ile

Pro

590

Arg

Ile

Val

Val

Thr

670

Leu

Gly

Ser

Leu

Pro

750

Tyr

Tyr

Glu

Leu

Ile
830

415

Gly

Ser

Ala

Leu

Trp

495

Ser

Val

Arg

Met

Met

575

Gln

Val

Met

Val

Leu

655

Ile

Thr

Arg

Gly

Gly

735

His

Pro

Pro

Tyr

Glu
815

Gly

Ala

Pro

Ser

Gln

480

Asp

Ile

Thr

Arg

Gly

560

Asn

Phe

Asn

Gln

Gly

640

Thr

Asp

Trp

Ile

Asp

720

Leu

Met

Val

Gly

Trp

800

Ala

Pro
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198

-continued
His Pro Thr Leu Arg Gly Pro Val Leu Gln Thr Leu Ser Lys Met His
835 840 845
Ser Ala His Ser Ala Ile Pro Tyr Leu Ala Leu Ala Glu Arg Gly Lys
850 855 860
Pro Gly Leu Asp Thr Trp Ala Thr Ala Leu Gly Ser Ser Trp Ala His
865 870 875 880
Leu Gly Pro Asn Val Val Arg Leu Thr Asp Tyr Val Ser Leu Phe Asp
885 890 895
Pro Asn His Trp Pro Val Leu Val Glu Ser Leu Pro Phe Tyr Pro Phe
900 905 910
Asp His Thr Gln Thr Tyr Trp Thr Gln Ser Arg Met Ser Ser Asn His
915 920 925
Asn His Arg Ala Thr Ser Pro Asn Ala Leu Leu Gly Ser Leu Ser Pro
930 935 940
Glu Thr Gly Ala Glu Lys Phe Arg Trp Arg Asn Tyr Leu Arg Pro Glu
945 950 955 960
Glu Leu Pro Trp Leu Ala Asp Arg Arg Ala Asp Ser Gly Ser Val Phe
965 970 975
Pro Glu Thr Gly Tyr Ile Ser Met Ala Leu Glu Ala Gly Met Ile Met
980 985 990
Ala Gln Thr Gln Gly Leu Arg Leu Leu Asn Val Lys Asp Leu Thr Ile
995 1000 1005
His Thr Gln Leu Pro Ile Gln Asn Asp Pro Ile Gly Thr Glu Val
1010 1015 1020
Leu Val Thr Val Gly Ser Ile His Ser His Asp Gly Ala Ile Thr
1025 1030 1035
Ala Trp Phe Cys Cys Glu Ala Val Val Ser Gly Glu Leu Val Gln
1040 1045 1050
Cys Ala Thr Ala Lys Met Ile Met His Pro Gly Asp Ser Asp Arg
1055 1060 1065
Ala Leu Leu Pro Pro Gln Gly Gln Leu Pro Gln Ala Leu Glu Pro
1070 1075 1080
Val Asp Ser Thr Glu Phe Tyr Asp Ser Leu Arg Arg Ala Asp Tyr
1085 1090 1095
His Cys Thr Gly Pro Phe Ser Thr Leu Thr Gly Leu Arg Lys Arg
1100 1105 1110
Arg Asp Leu Ala Thr Gly Ser Val Pro Val Pro Ser Asn Asp Ser
1115 1120 1125
Asp Glu Pro Met Ala Leu His Pro Ala Ile Leu Asp Leu Gly Val
1130 1135 1140
Gln Thr Met Ile Ala Ala Ile Gly Gly Leu Glu Glu Thr Leu Leu
1145 1150 1155
Thr Gly Pro Phe Leu Ser Arg 2Asn Val Asp Ser Thr Trp Ile Asn
1160 1165 1170
Pro Val Leu Cys Ala Ser Asp Trp Gln Gly Lys Glu Leu Thr Val
1175 1180 1185
Ala Ser Tyr Leu Thr Cys Val Asn Gly Asp Arg Ile Arg Gly Asp
1190 1195 1200
Ile Asp Ile Phe Thr Met Asn Gly Glu Lys Ala Val Gln Leu Glu
1205 1210 1215
Gly Val Ser Leu Ile Cys Gln Pro Ser Gly Thr Ala Pro Asn Asn
1220 1225 1230
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-continued

200

Leu

Leu

Arg

Gly

Ser

Lys

Asp

Arg

Ile

Asp

Arg

Phe

Glu

Ile

Asp

Leu

Phe

Ser

Ser

Glu

Pro

Leu

Phe

Asp

Gln
1235

Lys
1250

Ser
1265

Asn
1280

Ala
1295

Gln
1310

Ile
1325

Pro
1340

Val
1355

Asp
1370

Leu
1385

Phe
1400

Val
1415

Thr
1430

Asp
1445

Asn
1460

Met
1475

Ala
1490

Leu
1505

Gly
1520

Gly
1535

Asn
1550

Ser
1565

Asp
1580

Gly
1595

Glu
1610

Leu

Val

Lys

Leu

Gly

Arg

Glu

Glu

Gly

Leu

Glu

Glu

Pro

His

Tyr

Leu

Glu

Val

His

Val

Pro

Glu

Gly

Glu

Ser

Gly

Leu

Asp

Leu

Gly

Arg

Leu

Leu

Pro

Asp

Leu

Arg

Glu

Asp

Gln

Ser

Ala

Glu

Asp

Leu

Val

Arg

Pro

Pro

Gly

Ser

Pro

Asp

Val

Leu

Ser

Ser

Glu

Thr

Leu

Asp

Phe

Thr

Asp

Ser

Glu

Met

Gly

Gly

Gln

Pro

Ile

Arg

Thr

Met

Ile

Phe

Leu

Ala

Ala

Gln

Ile

Gln

Arg

Glu

Asp

Ala

Pro

Thr

Ala

Ser

Gln

Leu

Asn

Leu

Leu

Pro

Val

Thr

Arg

Asn

Arg

Thr

Tyr

Gly

Glu

Glu

Asp

Glu

Thr
1240

Lys
1255

Leu
1270

Leu
1285

Trp
1300

Val
1315

Ala
1330

Ile
1345

Gly
1360

Tyr
1375

Val
1390

Ile
1405

Lys
1420

Ser
1435

Gly
1450

Glu
1465

Ala
1480

Leu
1495

Pro
1510

Cys
1525

Thr
1540

Gly
1555

Asp
1570

Pro
1585

Glu
1600

Asp
1615

Asp

Ala

Leu

Ala

Glu

Met

Gly

Gly

Ala

Leu

Leu

Ser

Leu

Lys

Val

Glu

Gln

Ala

Leu

Ser

Thr

Arg

Leu

Phe

Gln

Ala

Phe

Arg

Trp

Pro

Leu

Arg

Asn

Glu

Val

Ala

Gln

Lys

Val

Gln

Met

Ser

Val

Gly

Val

Lys

Thr

Glu

Arg

Asp

Ser

Ser

Asp

Val

Asp

Gly

Ala

Leu

Ser

Gln

Ser

Ser

Val

Ile

Glu

Val

Ile

Gly

Gly

Ser

Cys

Phe

Pro

Thr

Thr

Asp

Ser

Leu

Arg

Cys

Lys

Leu

Pro

Thr

Tyr

Gly

Cys

Glu

Pro

Gly

Glu

Asp

Ser

Gly

Arg

Leu

His

Arg

Leu

Gly

Tyr

Gly

Trp

Phe

Leu

Gly

Leu

Val

Ser

Leu
1245

Met
1260

Leu
1275

Leu
1290

Ile
1305

Cys
1320

Ser
1335

Gln
1350

Ala
1365

Leu
1380

Gln
1395

Gln
1410

Thr
1425

Gln
1440

Lys
1455

Glu
1470

Gln
1485

Gly
1500

Leu
1515

Lys
1530

Val
1545

Asp
1560

Leu
1575

Asp
1590

Thr
1605

Ala
1620

Lys

Glu Pro Thr

Leu

Lys

Asp

Ala

Leu

Leu

Arg

Trp

Gln

Ala

Phe

Tyr

Ala

Thr

Gln

Glu

Phe

Asn

Gly

Glu

Ala

Cys

Leu

Ser

Leu

Gln

Gln

Phe

Asn

Asp

Leu

Leu

Pro

Val

Cys

Gly

Arg

Ile

Leu

Phe

Val

Leu

Leu

Tyr

Leu

Ser

Arg

Leu

Glu

Ala

Thr

Leu

Ala

Ala

Gln

Asn

Pro

Ala

Leu

Phe

Gly

Ser

Glu

Asp

Tyr

Ala

Val

Leu

Cys

Leu

Gln

Thr

Leu

Leu

Pro

Val
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202

Leu

Glu

Thr

Leu

Gln

Leu

Glu

Gln

Asp

Thr

Asp

Phe

Met

Asp

Glu

Tyr

Glu

Arg

Asp

Arg

Ile

Leu

Leu

Leu

1625

Tyr
1640

Leu
1655

Cys
1670

Leu
1685

Leu
1700

Ala
1715

Asn
1730

Tyr
1745

Ala
1760

Cys
1775

Thr
1790

Pro
1805

Arg
1820

Leu
1835

Ile
1850

Ser
1865

Gln
1880

Leu
1895

Ala
1910

Arg
1925

Lys
1940

Gln
1955

Leu
1970

Leu
1985

Thr
2000

Ile
2015

Leu

Cys

Glu

Ser

Leu

Thr

Pro

Asp

Thr

Val

Asp

Pro

His

Arg

Ala

Trp

Ser

Val

Asp

Asp

Glu

Leu

Pro

Ser

Ala

Val

Arg

Lys

Thr

His

Ala

His

Gly

Gly

Asp

Lys

Ile

Ser

Leu

Leu

Ala

Tyr

Glu

Gly

Gly

Arg

Ser

Arg

Asp

Ala

Lys

Asp

Leu

Val

Phe

Ile

Leu

Ser

Ser

Leu

Leu

Thr

Thr

Ser

Val

Ser

Trp

Leu

Gln

Val

Lys

Pro

Gln

Arg

Asn

Ser

Ala

Asp

Met

Asp

Leu

Thr

Gly

Cys

Met

Arg

Asp

Cys

Ala

Ile

Ile

Ser

Ser

Arg

Val

Leu

Val

Met

Val

Gly

Ala

Thr

Phe

1630

Arg
1645

Thr
1660
His
1675

Ala
1690

Asp
1705
His
1720

Gly
1735

Phe
1750
His
1765

Lys
1780

Glu
1795

Ser
1810

Ala
1825

Gly
1840
His
1855

Val
1870

Ala
1885

Pro
1900

Gln
1915

Ile
1930

Leu
1945

Leu
1960

Gln
1975

Thr
1990

Gly
2005

Leu
2020

Asp

Val

Pro

Ser

Pro

Phe

Leu

Arg

Leu

Gly

Gly

Tyr

Ala

Leu

Ile

Pro

Thr

Gln

Ser

Phe

Leu

Pro

Gly

Arg

Pro

Thr

Leu

Ser

Asp

Glu

Val

Val

Thr

Val

Ala

Val

Phe

Gly

Val

Asp

Ala

Asp

Ala

Ser

Val

Ser

Leu

Ser

Val

Ile

Ile

Ala

Thr

Lys

Ala

Arg

Gly

Gln

Asn

Pro

Arg

Val

Arg

Pro

Arg

Val

Ser

Thr

Ala

Gly

Phe

Thr

His

Asp

Tyr

His

Asn

Cys

Asn

Arg

Gly

Ser

Val

Ala

Ile

Arg

Arg

Gln

Leu

Thr

Val

Lys

His

Val

Ala

Thr

His

Ser

Glu

Val

Asp

Leu

Ala

Leu

1635

Ala
1650

Met
1665

Leu
1680

Ser
1695

Thr
1710

Ser
1725

Glu
1740

Gln
1755

Gln
1770

Ile
1785

Leu
1800

Leu
1815

Ala
1830

Ser
1845

Val
1860

Leu
1875

Leu
1890

Leu
1905

Gln
1920

Lys
1935
His
1950

Ser
1965

Arg
1980

Gln
1995

Asp
2010

Val
2025

Thr

Leu

Val

Ser

Thr

Ala

Pro

Tyr

Lys

Leu

Ser

His

Gly

Asn

Ile

Glu

Leu

Val

Met

Ser

Ser

Ala

Met

Asp

Asp

Ala

Leu

Val

Lys

Leu

Glu

Ala

Glu

His

Val

Pro

Met

Leu

Ala

Lys

Val

Ala

Ala

Val

Leu

Asn

Thr

Ile

Leu

Phe

Ser

Tyr

Ser

Val

Gly

Leu

Ile

Gln

Ile

Asp

Thr

Ala

Ala

Arg

Ile

Arg

Pro

His

Gly

His

Thr

Pro

Ala

Ala

Ser

Tyr

Ser

Thr
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204

Gly

Ser

Ala

Ala

Asp

Arg

Thr

Gly

Ser

Leu

Leu

Leu

Gln

Asp

Asn

Lys

Tyr

Ile

Leu

Ile

Asp

Gly

Arg
2030

Arg
2045

Asp
2060

Gly
2075

Gly
2090

Thr
2105

Ser
2120

Ile
2135

Ser
2150

Gly
2165

Gln
2180

Lys
2195

Asp
2210

Ala
2225

Leu
2240
His
2255

Pro
2270

Glu
2285

Ser
2300

Cys
2315

Ser
2330

Glu
2345

Glu
2360

Arg
2375

Thr
2390

Leu
2405

Glu

Ile

Trp

Ser

Leu

Asp

Ala

Leu

Val

Leu

Gly

Phe

Asp

Val

Leu

Leu

Ile

Asn

Gly

Tyr

Thr

Glu

Ala

Leu

Ser

Gly

Ser

Asp

Gln

Gly

Gly

Ala

Val

His

Leu

Thr

Leu

Trp

Gln

Arg

Gly

Trp

Leu

Ala

Tyr

Thr

Arg

Lys

Ser

Ile

Gln

Leu

Glu

Ser

Val

Ser

Ala

Trp

Ser

Gln

Ile

Ile

Gln

Val

Ala

His

Glu

Cys

Ala

Glu

Gly

Ala

Ser

Ala

Leu

Pro

Trp

Pro

Tyr

Thr

Gln

Glu

Lys

Trp

Lys

Thr

Gln

Asp

Gln

Leu

Met

Arg

Ile

Gly

Glu

Leu

Glu

Thr

Thr

Glu

Asn

Glu

Phe

Pro
2035

Pro
2050

Thr
2065

Leu
2080

Leu
2095

Trp
2110

Leu
2125

Ile
2140

Ile
2155

Pro
2170

Ser
2185

Leu
2200

Ile
2215

Thr
2230

Arg
2245
His
2260

Pro
2275

Ala
2290

Ile
2305

Cys
2320

Ala
2335

Lys
2350

Ala
2365

Leu
2380

Leu
2395

Thr
2410

Asn

Ile

Pro

Ser

Ala

Ile

Glu

Asn

Pro

Pro

Leu

Asp

Gly

Ala

Ala

Gly

Val

Ile

Gly

Pro

Ser

Asp

Val

Ala

Gly

Lys

Ser

Leu

Val

Glu

His

Leu

Glu

Leu

Tyr

Pro

Arg

Glu

Ser

Ala

Gln

Ile

Ala

Leu

Gly

Ile

Gln

Leu

Val

Glu

Ile

Glu

Val

Asp

Leu

Lys

Ala

Leu

Val

Ile

Ala

Leu

Asn

Leu

Ile

Met

Gly

Ser

Val

Cys

Leu

Pro

Asp

Val

Arg

Asp

Asp

Leu

Asp

Ser

Ala

Lys

Ile

Ala

Ser

Asp

Phe

Pro

His

Tyr

Ala

Ser

Arg

Ser

Ser

Gly

Arg

Lys

Gln

Thr

Pro

Ala

Ser

Ser

Ser
2040

Gln
2055

Gln
2070

Thr
2085

Cys
2100

Gly
2115

Arg
2130

Gly
2145

Pro
2160

Asp
2175

Leu
2190

Lys
2205

Gly
2220

Glu
2235

Pro
2250

Pro
2265

Gln
2280

Arg
2295
His
2310

Leu
2325

Ile
2340

Ala
2355

Leu
2370

Pro
2385

Leu
2400

Val
2415

Leu

Asp

Ile

Tyr

Leu

Ser

Arg

Ile

Pro

Cys

His

Thr

Val

Lys

Ala

Ser

Arg

Ser

Gln

Trp

Leu

Ala

Met

Leu

Ile

Asp

Pro

Ala

Pro

Ile

Trp

Arg

Gly

Ser

Val

Ser

Pro

Pro

Leu

Met

Ser

Pro

Asp

Asp

Ser

Pro

Ala

Thr

Glu

Ser

Ala

Ile

Ile

Val

Thr

Leu

Leu

Leu

Thr

Ala

Val

Leu

Val

Thr

Gly

Ala

Leu

Ser

Val

Ser

Leu

Phe

Leu

Ser

Lys

Ala

Ile

Gly
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205 206

-continued

Val Ile Leu Ile Leu Ser Gly Val Ser Val Gly Glu Leu Ala His
2420 2425 2430

Ala Ala Ala Ser Lys Leu Cys Asn Val Ser Val Gly Lys Pro
2435 2440 2445

<210> SEQ ID NO 269

<211> LENGTH: 509

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 269

Met Asp Asn Met Asp Asn Met Asn Asn Thr Pro Leu Gly Phe Asn Trp
1 5 10 15

Ala Trp Ala Val Ile Ile Ser Phe Leu Gly Leu Leu Thr Phe Ser Phe
20 25 30

Val Ser Pro His Leu Phe Pro Ser Arg Leu Thr Val Ile Asn Gly Gly
35 40 45

Arg Ala Trp Asp Ile Phe Arg Thr Lys Ala Lys Lys Arg Phe Arg Ser
Asp Ala Ala Arg Leu Ile Lys Asn Gly Phe Glu Glu Ser Pro Asp Ala
65 70 75 80

Phe Arg Ile Ile Thr Asp Asn Gly Pro Leu Leu Val Leu Ser Pro Gln
85 90 95

Tyr Ala Arg Glu Val Arg Ser Asp Asp Arg Leu Ser Leu Asp His Phe
100 105 110

Ile Ala Ser Glu Phe His Pro Asn Ile Pro Gly Phe Glu Pro Phe Lys
115 120 125

Leu Ile Leu Asp Pro Lys Asn Pro Leu Asn Thr Ile Leu Lys Ser Asn
130 135 140

Leu Thr Gln Ala Leu Glu Asp Leu Ser Ala Glu Val Thr Glu Ala Leu
145 150 155 160

Ser Ala Thr Cys Thr Asp Asp Pro Glu Trp His Glu Val Ser Val Ser
165 170 175

Gln Thr Ala Leu Lys Ile Ile Ala Gln Met Ala Ser Lys Ala Phe Ile
180 185 190

Gly Gln Glu Arg Cys Arg Asp Ala Lys Trp His Asn Ile Ile Ile Thr
195 200 205

Tyr Thr His Asn Val Tyr Gly Ala Ala Gln Ala Leu His Phe Trp Pro
210 215 220

Ser Phe Leu Arg Pro Ile Val Ala Gln Phe Leu Pro Ala Cys Arg Thr
225 230 235 240

Leu Gln Ala Gln Ile Ala Glu Ala Arg Glu Ile Leu Glu Pro Leu Val
245 250 255

Ala Gln Arg Arg Ala Glu Arg Ala Thr Arg Ala Ala Gln Glu Lys Pro
260 265 270

His Pro Ser Gly Gly Asp Ile Ile Asp Trp Leu Glu Gln Phe Tyr Gly
275 280 285

Asp Gln Pro Tyr Asp Pro Val Ala Ala Gln Leu Leu Leu Ser Phe Ala
290 295 300

Ala Ile His Gly Thr Ser Asn Leu Leu Ala Gln Ala Leu Ile Asp Leu
305 310 315 320

Cys Gly Gln Pro Glu Leu Val Gln Asp Leu Arg Glu Glu Ala Val Ser
325 330 335

Val Leu Gly Lys Glu Gly Trp Thr Arg Ala Ala Leu Tyr Gln Leu Lys
340 345 350
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208

Leu

Leu

Gly

385

Met

Arg

Leu

Ala

Cys

465

Pro

Arg

Met

Leu

370

Leu

Trp

Phe

Val

Cys

450

Asn

Gly

Ile

Asp

355

Ser

Arg

Asp

His

Ser

435

Pro

Ile

Val

His

Ser

Met

Ile

Pro

Lys

420

Ser

Gly

Leu

Trp

Val
500

Ala

Gly

His

Glu

405

Leu

Thr

Arg

Leu

Gly

485

Arg

<210> SEQ ID NO 270

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Penicillium

PRT

<400> SEQUENCE:

Met

1

Val

Asp

Ile

Tyr

65

Asp

Lys

Met

Asn

Gln

145

Thr

Met

Pro

Leu

Ile

Leu

Gln

Val

Leu

Leu

Asp

Ala

Thr

130

Leu

Trp

Leu

Leu

Ile

Glu

Val

Leu

35

Asn

Glu

Gly

Glu

Glu

115

Val

Leu

Thr

Gly

Cys

195

Arg

Leu

Leu

20

Asp

Val

Ala

Pro

Lys

100

Val

Leu

Ala

Asp

Leu
180

Arg

His

505

270

Lys

5

Ala

Lys

Phe

Gly

Lys

85

Leu

Pro

Arg

Pro

Ser
165
Ile

His

Asn

Leu

Arg

Arg

390

Ile

Arg

Pro

Phe

Lys

470

Gln

Arg

Asp

Gly

Phe

Ala

Tyr

70

Leu

Leu

Gly

Asp

Leu

150

Pro

Ala

Pro

Ala

Lys

Ile

375

Gly

Tyr

Gln

Asp

Phe

455

Tyr

Gly

Arg

Ala

Leu

Pro

Gln

55

Ala

Val

Asp

Phe

Val

135

Ser

Asp

Lys

Val

Ile

Glu

360

Ala

Thr

Pro

Thr

His

440

Ala

Asp

Ile

Lys

Ser

Gln

Thr

Asp

Ser

425

Met

Ala

Ile

His

Glu
505

Gln

Gly

Leu

Pro

410

Gly

Gly

Ala

Glu

Leu

490

Glu

Arg

Asp

Met

395

Arg

Gln

Phe

Gln

Tyr

475

Phe

Ile

Leu

Met

380

Val

Lys

Glu

Gly

Ile

460

Arg

Pro

Asn

coprobium PF1169

Ser

Tyr

Ser

40

Arg

Lys

Val

His

Glu

120

Ile

Asp

Trp

Val

Trp
200

Leu

Met

Leu

25

Ile

Arg

Ser

Ser

Tyr

105

Ser

Ser

Glu

His

Ser

185

Leu

Ala

Gly

10

Ile

Asn

Phe

Pro

Gly

90

Arg

Met

Val

Val

Glu
170
Ser

Glu

Leu

Ala

Arg

Pro

Gln

Ile

75

Ala

Ser

Phe

Ile

Ser

155

Val

Leu

Thr

His

Val

Leu

Arg

Gln

60

Phe

Phe

Met

Leu

Thr

140

Ala

Ala

Val

Val

Gln

Ala

365

Asp

Ser

Tyr

Gly

Tyr

445

Lys

Gly

Asp

Leu

Leu

Thr

Lys

45

Asp

Ser

Ile

Ile

Gly

125

Arg

Ala

Leu

Phe

Ile
205

Cys

Pro

Leu

Ala

Asp

Gln

430

Gly

Val

Gly

Pro

Leu

Leu

30

Pro

Gly

Val

Glu

Glu

110

Asn

Glu

Leu

Leu

Val
190

Asn

Pro

Asn

Ser

His

Gly

415

His

Lys

Ala

Lys

Thr
495

Thr

15

Ser

Trp

Pro

Val

Glu

95

Asp

Leu

Leu

Val

Pro
175
Gly

Phe

Ala

Arg

Asp

Asn

400

Tyr

Gln

His

Leu

Ser

480

Ser

Cys

Ser

Glu

Arg

Thr

80

Phe

Phe

His

Glu

Asp

160

Ser

Glu

Thr

Val
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-continued

210

Leu

225

Arg

Ser

Asp

Arg

Ile

305

Asp

Leu

Leu

Ile

Ala

Tyr

Lys

Lys

465

Asp

Glu

210

Arg

Glu

Arg

Ala

Leu

290

Leu

Glu

Asn

His

Lys

370

Thr

Phe

Arg

Gly

Ile

450

Asp

Pro

Leu

Pro

Ile

Lys

Phe

275

Ala

Ile

Ile

Gln

Pro

355

Leu

Asn

Asp

Ala

Lys

435

Ala

Arg

Arg

Glu

Val

Arg

Asn

260

Ala

Asn

Asn

Ile

Leu

340

Val

Thr

Asp

Gly

Pro

420

Tyr

Leu

Pro

Ala

Val
500

Leu

Thr

245

Pro

Lys

Ala

Leu

Ser

325

Lys

Thr

Asn

Val

Tyr

405

Phe

Ala

Cys

His

Ser

485

Leu

<210> SEQ ID NO 271

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Penicillium

PRT

<400> SEQUENCE:

Met Asp Gly Trp

1

Val

Ser

Tyr

65

Val Trp Ile

20

Ile Asn Tyr

35

Gly Met Ala

50

Tyr Thr Val

241

271

Ser

5

Ala

Leu

Ile

Ile

His

230

Ala

Gln

Gly

Ser

Cys

310

Val

Leu

Thr

Gly

Ala

390

Arg

Thr

Cys

His

Gly

470

Ile

Thr

Asp

Asp

Ala

Leu

Tyr
70

215

Trp

Arg

Thr

Asn

Ile

295

Glu

Leu

Leu

Gly

Thr

375

Gly

Tyr

Thr

Pro

Met

455

Ile

Glu

Gly

Ile

Arg

Met

Pro

55

Pro

Val

Thr

Glu

Lys

280

His

Gln

Gly

Asp

Ala

360

Glu

Asp

Phe

Thr

Gly

440

Leu

Val

Val

Lys

Leu

Leu

Lys

265

Tyr

Ser

Pro

Glu

Ser

345

Phe

Ile

Ala

Arg

Gly

425

Arg

Leu

Thr

Arg

Lys
505

Pro

Ile

250

Phe

Asn

Ser

Glu

Asn

330

Val

Ser

Pro

Ser

Met

410

Gln

Phe

Lys

Ser

Arg
490

Pro

235

Asp

Ser

Ala

Ala

Leu

315

Gly

Leu

Arg

Ser

Ile

395

Arg

Asn

Phe

Tyr

Gly

475

Arg

220

Cys

Ser

Ser

Ala

Asp

300

Ile

Trp

Lys

Phe

Gly

380

Tyr

Glu

His

Ala

Glu

460

Phe

Ala

coprobium PF1169

Ser

Ala

Ile

40

Leu

Ser

Ser

Leu

25

Tyr

Cys

Gln

Ala

10

Leu

Gln

Cys

Asn

Pro

Ala

Ser

Asn

Pro
75

Ala

Gln

Arg

Phe

60

Phe

Gln

Ala

Val

Met

285

Leu

Arg

Arg

Glu

Thr

365

Thr

Asp

Gly

Leu

Ala

445

Trp

Ala

Val

Gly

Gly

Lys

Ala

Glu

Lys

Leu

Ala

270

Val

Leu

Asp

Ser

Ser

350

Arg

Pro

Asp

Ala

Gly

430

Thr

Arg

Ala

Ala

Tyr

Leu

30

Asp

Trp

Arg

Leu

Glu

255

Trp

Gln

Val

Leu

Ser

335

Gln

Gln

Ile

Pro

Asp

415

Phe

Glu

Leu

Phe

Gly
495

Lys

15

Gly

Arg

Glu

Ala

Arg

240

Lys

Val

Leu

Lys

Arg

320

Thr

Arg

Asp

Met

Asp

400

Lys

Gly

Ile

Val

Arg

480

Glu

Asp

Trp

Thr

Phe

Val
80
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-continued

212

Leu

Lys

Leu

Leu

Ala

145

Met

Arg

Thr

Trp

Leu
225

<210>
<211>
<212>
<213>

<400>

Thr

Phe

Pro

Ala

130

Phe

Ser

Phe

His

His

210

Trp

Thr

Ala

Val

115

Leu

Leu

Arg

Leu

Trp

195

Gly

Tyr

Trp

Pro

100

Ile

Ala

Cys

Gly

Gly

180

Pro

Ile

Ile

PRT

SEQUENCE :

Met Lys Val Ile

1

His

Lys

Gly

Leu

65

Asn

Pro

Gln

Ile

Thr
145

Cys

Gly

Cys

Glu

Gly

50

Ile

Tyr

Leu

Pro

Glu

130

Tyr

Arg

Gly

Ile

Leu

Ile

Arg

Glu

Thr

Ala

Val

115

Val

Gln

Ala

Asn

Ser
195

Asp

20

Ala

Ile

Pro

Ser

Phe

100

Gln

Ser

Gly

Glu

Gly

180

Ser

Met Val
85

Asn Glu

Phe Pro

Ala Thr

Phe Glu

150

Ser Ser

165

Ser Tyr

Gln Glu

Met Cys

Arg Arg
230

SEQ ID NO 272
LENGTH:
TYPE:
ORGANISM: Penicillium

464

272

Ile Val
5

Lys Ala

Pro Gln

Leu Glu

Leu Val
70

Arg Tyr
85

Leu Asp

Ser Ser

Pro Cys
Asp Leu
150

Met Trp
165

Asp Lys

His Val

Leu

Trp

Val

Val

135

Leu

Arg

Ile

Phe

Phe

215

Gln

Gly

Asn

Glu

Gln

55

Arg

Pro

Arg

Arg

Gly

135

Val

Arg

Ala

Asp

Asn

Gln

Ala

120

Gly

Leu

Gly

Gly

Asp

200

Ser

Glu

Leu

His

105

Ile

Val

Thr

Ala

Ser

185

Trp

Leu

Arg

Tyr

90

Ala

Ala

Ala

Ala

Ser

170

Ile

Ile

Asp

Gln

Leu

Pro

Ala

Lys

Gly

155

Tyr

Phe

Ser

Ile

Gly
235

Met

Leu

Phe

Ala

140

Ala

Thr

Met

Tyr

Ser

220

Gln

coprobium PF1169

Gly

Ile

Gly

Leu

Ala

Ala

Gln

Val

120

Val

Val

Leu

Phe

Gln
200

Ser

Asp

25

Ala

Gly

His

Leu

Lys

105

Lys

Thr

Gly

Ala

Thr
185

Leu

Ile

10

Tyr

Ser

Leu

Val

Ile

90

Leu

Leu

Val

Ala

Asp
170

Ile

Asp

Ala

Val

Ile

Tyr

Thr

75

Gln

Leu

Asp

Ile

Asp

155

Ala

Asn

Pro

Gly

Ile

Gly

Asp

60

Tyr

Gln

Gln

His

Thr

140

Gly

Ser

Tyr

Gly

Tyr

Val

Thr

125

Val

Val

Ile

His

Pro

205

Tyr

Leu

Leu

Leu

Ile

Gln

Pro

Arg

Ile

Lys

125

Ser

Val

Gln

Ala

Glu
205

Thr

Gln

110

Ala

Asn

Cys

Trp

Val

190

Phe

Val

Lys

Ala

Glu

30

Met

Ile

Asp

Phe

Leu

110

Val

Asn

His

Gly

Cys

190

Gln

Thr

95

Arg

Gly

Trp

Gln

Val

175

Arg

Val

Gly

Lys

Leu

15

Lys

Pro

Glu

Gly

Gly

95

Ala

Glu

Gly

Ser

Asn
175

Ile

Ile

Ile

Ile

His

Ser

Leu

160

Ser

Glu

Ala

Leu

Ala
240

Ala

Lys

Asn

Glu

Phe

80

Tyr

Thr

Ser

His

Arg

160

Val

Phe

Thr
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-continued

214

Cys

Arg

225

Asp

Ala

Phe

Glu

Gly

305

Cys

Leu

Glu

Thr

Leu

385

Lys

Asp

Ser

Cys

Tyr

210

Ile

Gly

His

Gly

Glu

290

Asp

Ala

Ser

Ile

Ala

370

Lys

Pro

Phe

Gln

Leu
450

Asn

Tyr

Ser

Cys

Gln

275

Gly

Ser

Ile

Gly

Leu

355

Met

Asn

Ala

Val

Ser

435

Val

Asp

Trp

His

Glu

260

Val

Val

Met

Glu

Ser

340

Ala

Ala

Trp

Asp

Glu

420

Gly

Ser

Gly

Phe

Lys

245

Arg

Trp

Leu

His

Asp

325

Gly

Gln

Ala

Ile

Trp

405

Pro

Lys

Ile

<210> SEQ ID NO 273

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Penicillium

PRT

<400> SEQUENCE:

Met
1

Ile

Pro

Tyr

65

Asp

Ala

Gln

Ala

Ser

Trp

Val

50

Thr

Arg

Ser

Tyr

Gly

Arg

Ser

35

Pro

Tyr

Asp

Gly

Ala
115

Ser

Phe

20

Ile

Leu

Met

Ile

Arg
100

Ala

317

273

Gln

5

Asp

Phe

Asp

Leu

Asp
85

Leu

Ser

Trp

Leu

230

Thr

Leu

Ala

Gly

Lys

310

Ala

Lys

Phe

Arg

Leu

390

Ala

Pro

Arg

Val

Ser

Lys

Leu

Phe

Ser

70

Ala

Ser

Val

Ser

215

Phe

Gln

Ala

Arg

Lys

295

Phe

Ala

Glu

Ala

Ser

375

Gly

Ser

Thr

Thr

Ala
455

Thr

Tyr

Ala

Val

55

Gly

Gln

Thr

Trp

Ile

Ile

Leu

Gln

Cys

280

Trp

Ala

Gln

His

Gln

360

Ala

Arg

Arg

Arg

Ser

440

Arg

Leu

Lys

His

Glu

265

Glu

His

Pro

Leu

Gln

345

Thr

Met

Tyr

Gly

Ala

425

Phe

Ile

Ser

Leu

Phe

250

Pro

Val

Trp

His

Ser

330

Leu

Arg

Arg

Phe

Ile

410

Gly

Pro

Met

Val

Glu

235

Ser

Leu

Phe

Arg

Ile

315

Asn

Lys

Leu

Leu

Leu

395

Ala

Pro

Met

Tyr

Ile

220

Lys

Arg

Trp

Gln

Asn

300

Gly

Ser

Thr

Gln

His

380

Pro

Gly

Gly

Ala

Leu
460

coprobium PF1169

Ala

Asn

Ala

40

Leu

Ala

Val

Arg

Leu
120

Gln

Cys

25

Ala

Gly

Gly

Ala

Ala

105

Met

Leu

10

Leu

Ser

Arg

Met

Arg
90

Ala

Asp

Ala

Phe

Arg

Ala

Val

75

Thr

Leu

Arg

Arg

Ala

His

Gly

60

Trp

Lys

Ile

Met

Gly Gln Asn

Glu

Glu

Lys

Met

285

Ile

Gln

Leu

Asp

Arg

365

Ala

Tyr

Gly

Trp

Val

445

Lys

Leu

Ile

Ala

45

Leu

Asn

Asn

Trp

Val
125

Phe

Asp

Asp

270

Thr

Ile

Gly

His

Asp

350

Leu

Arg

Ala

Asn

Ile

430

Ala

Leu

Leu

Phe

30

Asp

Ala

Asp

Arg

Met
110

Ser

Val

Ala

255

Val

Pro

Cys

Ala

Thr

335

Leu

Gly

Glu

Gly

Thr

415

Gln

Gly

Val

Ile

15

Pro

Gly

Phe

Trp

Pro

95

Leu

Gly

Gly

Tyr

240

Arg

Thr

Leu

Ile

Asn

320

Trp

Thr

Pro

Gly

Asp

400

Leu

Phe

Leu

Ala

Asp

Gly

Asp

Met

Ile

80

Leu

Val

Gln
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-continued

216

Asp

Pro

145

Tyr

Ser

Leu

Ala

Ser

225

Gln

Ala

Leu

Gly

Ala
305

Val

130

Phe

Ile

Val

Pro

Tyr

210

Ser

Ala

Ser

Gly

Lys

290

Cys

Trp

Gly

Leu

Tyr

Leu

195

Ser

Tyr

Ile

Thr

Glu

275

Val

Phe

Thr

Lys

Gly

Thr

180

Cys

Tyr

Val

Ala

Trp

260

Gln

His

Val

Tyr Met

Arg Pro
150

Ala Ser
165

Gly Arg

Leu Phe

Gln Asp

Leu Ala

230

Val Val

245

Leu Trp

Leu Tyr

Arg Arg

Glu Leu
310

<210> SEQ ID NO 274

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Penicillium

PRT

<400> SEQUENCE:

Met

1

Lys

Asp

Asp

Thr

65

Leu

Thr

Ser

Ala

Glu
145

Asp

Met

Ser

Glu

Ala

His

50

Thr

Leu

Glu

Glu

Glu

130

Glu

Ile

Arg

Thr

Gly

Arg

35

Asn

Gln

Leu

Ser

Ser

115

Ser

Gln

Ser

Asp

Gln

Pro

20

Arg

Pro

Pro

Lys

Ser

100

Leu

Phe

Glu

Leu

Gly

522

274

Glu Val
5

Val Arg

Thr Gly

Leu Gly

Glu Lys
70

Val His
85

Gln Thr

Val Gln

Lys Glu

Ile Ile
150

Pro Arg
165

Ile Ile

Leu

135

Thr

Ser

Ile

Leu

Ile

215

Gly

Leu

Val

Leu

Asn

295

Leu

Cys

Leu

Asp

Met

55

Ser

Pro

Lys

Phe

Ile
135
Ser

Arg

Leu

Pro

Ser

Ala

Ser

Phe

200

Lys

Ser

Val

Ser

Phe

280

Phe

Tyr

Leu

Arg

Leu

Leu

185

Leu

Asp

His

Ile

Trp

265

Asp

Ala

Ala

Thr

Lys

Thr

170

Lys

Trp

Asp

Val

Pro

250

Leu

Val

Leu

Ser

Thr

Leu

155

Ile

Asp

Thr

Cys

Arg

235

Trp

Gly

Lys

Gly

Gly
315

Gly

140

Gly

Leu

Leu

Ile

Lys

220

Gly

Ile

Val

Asp

Ile

300

Ser

coprobium PF1169

Leu

His

Arg

40

Asn

Ile

Phe

Tyr

Pro

120

Gln

Arg

Pro

Ala

Pro

Gly

Ser

Val

Gly

Leu

Thr

105

Ile

Ser

Leu

Ile

Met

Val

10

Leu

Ala

Thr

Val

Ala

90

Trp

Leu

Lys

Ala

Leu
170

Thr

Ser

Cys

Tyr

Phe

Leu

75

Gly

Gln

Arg

Cys

Pro
155

Arg

Phe

Gln

Glu

Pro

Leu

60

Glu

Asp

Ile

Ile

Leu

140

Leu

Phe

His

Ile

Val

Pro

Gly

Tyr

205

Leu

Met

Leu

Trp

Pro

285

Trp

Leu

Arg

Asp

Leu

45

Leu

Asn

Val

Glu

Arg

125

Leu

Pro

Gln

His

Ile

Tyr

Ala

Met

190

Phe

Asn

Leu

Tyr

Thr

270

Ser

Asn

Asp

Gly

Ser

Phe

Gly

Thr

Pro

110

His

Thr

Ile

Ala

Ser

Leu

Pro

Trp

175

Arg

Asn

Val

Leu

Thr

255

Ala

Ser

Val

Gln

15

Met

Ser

Phe

Ile

Arg

95

Glu

Tyr

Gly

Asp

Asn
175

Ala

Tyr

Gln

160

Ala

Cys

Thr

Asn

Leu

240

Ser

Ser

Gly

Leu

Val

Cys

Leu

Gln

Glu

80

Arg

Ala

Gln

Thr

Met

160

Val

Met
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-continued

218

180

Asp Gly Ala Gly Ala Ala Arg
195

Arg Asp Pro Thr Ala Met Ser
210 215

Leu Arg Ser Glu Ile Glu Arg
225 230

Ser Arg Met Asp Phe Ser Lys
245

Ala Leu Leu Ala Lys Asn Trp
260

Glu Leu Val Thr Trp Arg Leu
275

Leu Lys Glu Ala Cys Asn Thr
290 295

Ala Asp Gly Arg Pro Ser Pro
305 310

Ser Ala Leu Leu Ala Met Ile
325

Lys Ser Thr Glu Leu Ser Ile
340

Thr Pro Ala Phe Asp Asp Tyr
355

Thr Pro Ile Gln Ala Gly Arg
370 375

Pro Ser Val Glu Leu Arg Gln
385 390

Ala Ala Arg Ile Arg Gln Ser
405

Gln Asp Ala Leu Ser His Leu
420

Gly Phe Arg Gly Val Pro Ile
435

Ile Phe Gly Leu Asp Phe Gly
450 455

Phe Gln Leu His Leu Pro Val
465 470

Lys Gly Gln Asp Asp Val Ala
485

Thr Leu Asn Arg Asp Asp Gln
500

Cys Trp Ala Ile Gly Ala Gln
515

<210> SEQ ID NO 275

<211> LENGTH: 434

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 275

Met Asp Ser Leu Leu Thr Ser
1 5

Leu Ala Leu Tyr Leu Ser Phe
20

Val

200

Ser

Leu

His

Ser

Lys

280

Leu

Gly

Leu

Ala

Leu

360

Asn

Glu

Leu

His

Pro

440

Glu

Leu

Ser

Leu

Ala
520

185

Leu

Ala

Val

Tyr

Gly

265

Ile

Ile

Phe

Arg

Val

345

Gly

Glu

Cys

Leu

Ser

425

Leu

Ser

Gly

Thr

Leu

505

Lys

Gly

Ser

Pro

Cys

250

Phe

Pro

Lys

Leu

Gln

330

Asp

Asn

Ala

Leu

Ala

410

Gln

Ser

Leu

Gly

Glu

490

Leu

Glu

Leu

Val

Glu

235

Gly

Val

Gly

Gly

Ser

315

Ala

Met

Met

Leu

Glu

395

Val

Pro

Ser

Gly

Met

475

Pro

Ala

Leu Ala
205

Ser Pro
220

Ser Ser

Leu Gly

Arg Ala

Pro Lys
285

Gln Thr
300

Ser Asn

Gly Gln

Arg Gly

Val Leu

365

Val Asp
380

Asp Leu

Asp Ala

Asp Trp

Phe Arg

445
Ala Gln
460
Cys Phe

Trp Asp

Lys Asp

coprobium PF1169

190

Asp

Asp

Ser

Asp

Arg

270

Ile

Ser

Asp

Leu

Asn

350

Leu

Gly

Thr

Glu

Ala

430

Asn

Pro

Ile

Leu

Pro
510

Cys

Arg

Gly

Trp

255

Ala

Glu

Phe

Ile

Ala

335

Phe

Thr

Thr

Gln

Tyr

415

Asp

Phe

Arg

Leu

His

495

Leu

Cys

Gln

Leu

240

Ala

Thr

Tyr

Gln

Val

320

Gly

Lys

Tyr

Asp

Ile

400

Ile

Ile

Glu

Gly

Pro

480

Leu

Phe

Pro Leu Trp Leu Lys Ile Ala His Glu

10

15

Ile Val Pro Thr Ala Phe Leu Ile Ile

25

30
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220

Thr

Leu

Ser

65

Leu

Leu

Leu

Ile

Lys

145

Ile

Ser

Gly

Arg

Leu

225

Ile

Arg

Gly

Thr

305

Gly

Pro

Ala

Arg

Pro
385
Ile

Lys

Glu

Thr

Tyr

50

Gln

Gln

Leu

Ala

Trp

130

Gly

Ala

Thr

Met

Leu

210

Asn

Ser

Cys

Trp

Leu

290

Phe

Val

Leu

Thr

Leu

370

Phe

Val

Ile

Ile

Gln

35

Ile

Phe

Cys

Arg

Gln

115

Glu

Lys

Ile

Lys

Glu

195

Ser

Ile

Ser

Thr

Pro

275

Ala

Phe

Pro

Ala

Gly

355

Val

Tyr

Pro

Leu

Lys

Leu

Leu

Leu

Ala

100

Ser

Val

Asp

Ile

Gly

180

Ile

Val

Thr

Pro

Ile

260

Leu

His

Thr

Pro

Ile

340

Gln

Gly

Leu

Phe

Leu
420

<210> SEQ ID NO

Ser

Tyr

Lys

Asn

85

Asn

Cys

Arg

Gln

Val

165

Thr

Lys

Gly

Ser

Glu

245

Arg

Thr

Pro

Ser

Ser

325

Met

Thr

Tyr

Tyr

Ser
405

Gly

276

Ser

Gln

Gly

70

Leu

Leu

Ala

Asn

Ser

150

Trp

Ser

Tyr

Ile

Arg

230

Ser

Gly

Ser

Ser

Gly

310

Ala

Ile

Lys

Leu

Pro
390

Ile

Tyr

Ile

Phe

55

Val

Leu

Tyr

Leu

Ile

135

Met

Gln

Ala

Leu

Phe

215

Leu

Cys

Val

Val

Leu

295

Val

Ser

Glu

Asp

Trp

375

Ala

Val

Gly

Ile

Ser

Ala

Leu

Ser

Leu

120

Pro

Ser

Tyr

Glu

Asp

200

Ser

Tyr

Arg

Trp

Gly

280

Leu

Leu

Gly

Asp

Ser

360

Val

Ala

Glu

Leu

Arg

Leu

Ala

Ile

Pro

105

Val

Gln

Arg

Leu

Asp

185

Ala

Trp

Phe

Pro

Gly

265

Asn

Glu

His

Ala

Gly

345

Asp

Ala

Arg

Glu

Phe
425

Trp

Arg

Gly

Thr

90

Ser

Asn

His

Lys

Leu

170

Leu

Thr

Leu

Leu

Gly

250

Lys

Tyr

Arg

Leu

Met

330

Val

Arg

Val

Gln

Ile
410

Val

Ala

Val

Gln

75

Lys

Ala

Phe

Ala

Arg

155

Leu

Met

Phe

Val

Ile

235

Phe

Phe

Ile

Tyr

Val

315

Gln

Gln

Ala

Trp

His

395

Gly

Tyr

Trp

Pro

60

Ala

Leu

Gly

Arg

Ala

140

Phe

Asp

Arg

Glu

Pro

220

Leu

Gly

Trp

Ala

Thr

300

Cys

Phe

Glu

Val

Met

380

Ala

Leu

Trp

Thr

45

Ser

Thr

Asp

Leu

Gly

125

Phe

Val

Phe

Leu

Gln

205

Ser

Val

Arg

His

Arg

285

Asn

Asp

Phe

Ile

Pro

365

Cys

Glu

Gly

Ala

Pro

Leu

Val

Gln

Leu

110

Ile

Val

Leu

Ile

Phe

190

Trp

Arg

Val

Val

Gln

270

Asp

Ile

Ala

Cys

Trp

350

Phe

Val

Lys

Thr

Val
430

Cys

Ser

Ala

Thr

95

Ser

Gly

Gln

Arg

Tyr

175

Gly

Met

Val

Leu

Arg

255

Ser

Val

Phe

Ile

Ser

335

Arg

Trp

Thr

Asn

Ala
415

Gly

Leu

Thr

Ala

80

Asp

Arg

Thr

Pro

Glu

160

Glu

Pro

Gly

Cys

Gly

240

Asp

Phe

Leu

Phe

Leu

320

Phe

Arg

Gln

Ser

Trp
400

Gln

Gly
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-continued

222

<211> LENGTH: 1299

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 276

Met Leu Tyr Arg Ala Lys Leu Val Asp Asp His Gln Ile His Thr
1 5 10 15

Ser Leu His Asn Pro Ile Pro Trp Gln Leu His Thr Tyr Val Trp
20 25 30

Phe Leu Ile Ile Trp Pro Val Phe Phe Ala Phe Tyr Leu Ser Pro
Arg Tyr Asp Thr Tyr Ile Gln Gly Gln Glu Trp Thr Phe Val Phe
50 55 60

Gly Ser Ile Ile Thr Val Gln Ser Leu Phe Trp Leu Met Thr Lys
65 70 75

Asn Ile Asp Ile Asn Thr Leu Phe Thr Thr Thr Arg Ser Lys Ser
85 90 95

Asp Thr Ala Arg Leu Ile Lys Val Val Pro Ile Thr Asn Ala Gly
100 105 110

Ala Glu Ile Cys Asn Leu Ile Arg Glu His Ile Gly Pro Lys Lys
115 120 125

Leu Ser Phe Leu Phe Gln Lys Arg Arg Phe Leu Phe Tyr Pro Glu
130 135 140

Arg Ser Phe Ala Pro Leu Ser Tyr Ala Leu Asp Ala Glu Pro Lys
145 150 155

Ala Leu Lys Thr Phe Gln Gln Ser Glu Gly Phe Thr Ser Lys Ala
165 170 175

Ile Glu Arg Val Gln Asn His Tyr Gly Asp Asn Thr Phe Asp Ile
180 185 190

Val Pro Gly Phe Ile Glu Leu Phe Gln Glu His Ala Val Ala Pro
195 200 205

Phe Val Phe Gln Ile Phe Cys Val Gly Leu Trp Met Leu Asp Glu
210 215 220

Trp Tyr Tyr Ser Leu Phe Thr Leu Phe Met Leu Val Met Phe Glu
225 230 235

Thr Val Val Trp Gln Arg Gln Arg Thr Leu Ser Glu Phe Arg Gly
245 250 255

Ser Ile Lys Pro Tyr Asp Val Trp Val Tyr Arg Glu Arg Lys Trp
260 265 270

Glu Ile Thr Ser Asp Lys Leu Leu Pro Gly Asp Leu Met Ser Val
275 280 285

Arg Thr Lys Glu Asp Ser Gly Val Ala Cys Asp Ile Leu Leu Val
290 295 300

Gly Ser Val Ile Val Asn Glu Ala Met Leu Ser Gly Glu Ser Thr
305 310 315

Leu Leu Lys Asp Ser Ile Gln Leu Arg Pro Gly Asp Asp Leu Ile
325 330 335

Pro Asp Gly Leu Asp Lys Leu Ser Phe Val His Gly Gly Thr Lys
340 345 350

Leu Gln Val Thr His Pro Asn Leu Thr Gly Asp Ala Gly Leu Lys
355 360 365

Leu Ala Ser Asn Val Thr Met Pro Pro Asp Asn Gly Ala Leu Gly
370 375 380

Val Val Lys Thr Gly Phe Glu Thr Ser Gln Gly Ser Leu Val Arg

Ala

Pro

Glu

Ala

Trp

80

Ile

Ser

Thr

Thr

Pro

160

Glu

Pro

Phe

Tyr

Ser

240

Met

Gln

Asn

Glu

Pro

320

Glu

Val

Asn

Val

Thr
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385

Met

Leu

Leu
Met
465

Tyr

Leu

Lys

Ala

545

Lys

Leu

Lys

Ile

Ile

625

Ser

Leu

Arg

Glu

Ile

705

Leu

Ala

Asp
785

Glu

Ile

Phe

Trp

Asp

450

Glu

Ala

Asp

Val

Val

530

Gly

Leu

Glu

Gly

Lys

610

Ala

Thr

Val

Asn

Thr

690

Glu

Lys

Arg

Ala

Pro
770

Asp

Ile

Tyr

Ile

Gln

435

Cys

Leu

Ile

Ile

Val

515

Glu

Pro

Asp

Trp

Asn

595

Arg

Thr

Phe

Asn

Gly

675

Glu

Ser

Asp

Val

Arg
755
Glu

Lys

Leu

Ser

Leu

420

Glu

Val

Ser

Phe

Ala

500

Asp

Ala

Asp

Glu

Leu

580

Ala

Arg

Ile

Val

Thr

660

Ala

Leu

Glu

Asp

Val

740

Lys

His

Leu

Lys

Thr

405

Phe

Gly

Leu

Leu

Cys

485

Cys

Gly

Asp

Thr

Gly

565

Gly

Pro

Phe

Thr

Gly

645

Pro

Arg

Ser

Leu

Ala

725

Met

Val

Asp

Asn

Thr
805

390

Glu

Leu

Val

Ile

Ala

470

Thr

Phe

Ile

Gly

Thr

550

Glu

Trp

Val

Gln

Thr

630

Val

Pro

Val

Gln

Ile

710

Ile

Ile

Glu

Asn

Leu
790

Lys

Arg

Leu

Ile

Ile

455

Val

Glu

Asp

Ala

Ala

535

Leu

Val

Thr

Val

Phe

615

Asn

Lys

Asn

Leu

Ser

695

Phe

Lys

Thr

Ile

Ser
775

Glu

Asp

Val

Ile

Arg

440

Thr

Asn

Pro

Lys

Gly

520

His

Val

Val

Leu

Ser

600

Ser

Asp

Gly

Tyr

Ala

680

Arg

Ala

Ser

Gly

Val
760
Gly

Val

Ile

Ser

Phe

425

Asp

Ser

Thr

Phe

Thr

505

Leu

Thr

Leu

Gly

Gly

585

Gly

Ser

Arg

Ala

Glu

665

Leu

Val

Gly

Val

Asp

745

Asp

Thr

Asp

Cys

Ala

410

Ala

Arg

Val

Ser

Arg

490

Gly

Thr

Glu

Ala

Asp

570

Lys

Arg

Ala

Asn

Pro

650

Glu

Ala

Asn

Phe

Gln

730

Asn

Arg

Lys

Pro

Ile
810

395

Asn

Ile

Lys

Val

Leu

475

Ile

Thr

Leu

Leu

Ser

555

Pro

Asn

Ser

Leu

Ala

635

Glu

Thr

Tyr

Asn

Leu

715

Met

Pro

Glu

Ile

Thr
795

Thr

Asn

Ala

Arg

Pro

460

Ala

Pro

Leu

Gly

Ala

540

Ala

Met

Asp

Val

Lys

620

Ser

Thr

Tyr

Lys

Tyr

700

Val

Leu

Leu

Val

Val
780

Lys

Gly

Val

Ala

Ser

445

Pro

Ala

Phe

Thr

Glu

525

Asn

His

Glu

Thr

Glu

605

Arg

Lys

Ile

Lys

Tyr

685

Val

Leu

Asn

Thr

Leu

765

Trp

Pro

Tyr

Glu

Ser

430

Lys

Glu

Leu

Ala

Gly

510

Ala

Ser

Ala

Lys

Leu

590

Ser

Gln

Lys

Asn

His

670

Leu

Arg

Gln

Glu

Ala

750

Ile

Arg

Leu

Ala

Ala

415

Trp

Leu

Leu

Ser

Gly

495

Glu

Gly

Ser

Leu

Ala

575

Ser

Val

Ser

Thr

Thr

655

Phe

Ser

Glu

Cys

Ser

735

Val

Leu

Thr

Asp

Leu
815

400

Leu

Tyr

Leu

Pro

Lys

480

Arg

Asp

Ser

Ala

Val

560

Thr

Ser

Gln

Thr

Lys

640

Met

Thr

Ser

Glu

Pro

720

Ser

His

Asp

Ile

Pro
800

Ala
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-continued
Lys Phe Lys Gly Gln Lys Ala Leu Pro Asp Leu Leu Arg His Thr Trp
820 825 830
Val Tyr Ala Arg Val Ser Pro Lys Gln Lys Glu Glu Ile Leu Leu Gly
835 840 845
Leu Lys Asp Ala Gly Tyr Thr Thr Leu Met Cys Gly Asp Gly Thr Asn
850 855 860
Asp Val Gly Ala Leu Lys Gln Ala His Val Gly Val Ala Leu Leu Asn
865 870 875 880
Gly Ser Gln Glu Asp Leu Thr Lys Ile Ala Glu His Tyr Arg Asn Thr
885 890 895
Lys Met Lys Glu Leu Tyr Glu Lys Gln Val Ser Met Met Gln Arg Phe
900 905 910
Asn Gln Pro Ala Pro Pro Val Pro Val Leu Ile Ala His Leu Tyr Pro
915 920 925
Pro Gly Pro Thr Asn Pro His Tyr Glu Lys Ala Met Glu Arg Glu Ser
930 935 940
Gln Arg Lys Gly Ala Ala Ile Thr Ala Pro Gly Ser Thr Pro Glu Ala
945 950 955 960
Ile Pro Thr Ile Thr Ser Pro Gly Ala Gln Ala Leu Gln Gln Ser Asn
965 970 975
Leu Asn Pro Gln Gln Gln Lys Lys Gln Gln Ala Gln Ala Ala Ala Ala
980 985 990
Gly Leu Ala Asp Lys Leu Thr Ser Ser Met Met Glu Gln Glu Leu Asp
995 1000 1005
Asp Ser Glu Pro Pro Thr Ile Lys Leu Gly Asp Ala Ser Val Ala
1010 1015 1020
Ala Pro Phe Thr Ser Lys Leu Ala Asn Val Ile Ala Ile Pro Asn
1025 1030 1035
Ile Ile Arg Gln Gly Arg Cys Thr Leu Val Ala Thr Ile Gln Met
1040 1045 1050
Tyr Lys Ile Leu Ala Leu Asn Cys Leu Ile Ser Ala Tyr Ser Leu
1055 1060 1065
Ser Val 1Ile Tyr Leu Asp Gly Ile Lys Phe Gly Asp Gly Gln Val
1070 1075 1080
Thr Ile Ser Gly Met Leu Met Ser Val Cys Phe Leu Ser Ile Ser
1085 1090 1095
Arg Ala Lys Ser Val Glu Gly Leu Ser Lys Glu Arg Pro Gln Pro
1100 1105 1110
Asn Ile Phe Asn Val Tyr Ile 1Ile Gly Ser Val Leu Gly Gln Phe
1115 1120 1125
Ala Ile His Ile Ala Thr Leu Ile Tyr Leu Ser Asn Tyr Val Tyr
1130 1135 1140
Lys His Glu Pro Arg Asp Ser Asp Ile Asp Leu Glu Gly Glu Phe
1145 1150 1155
Glu Pro Ser Leu Leu Asn Ser Ala Ile Tyr Leu Leu Gln Leu Ile
1160 1165 1170
Gln Gln Ile Ser Thr Phe Ser Ile Asn Tyr Gln Gly Arg Pro Phe
1175 1180 1185
Arg Glu Ser Ile Arg Glu Asn Lys Gly Met Tyr Trp Gly Leu Ile
1190 1195 1200
Ala Ala Ser Gly Val Ala Phe Ser Cys Ala Thr Glu Phe Ile Pro
1205 1210 1215
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Glu Leu Asn Glu Lys Leu Arg Leu Val Pro Phe Thr Asn Glu Phe
1220 1225 1230

Lys Val Thr Leu Thr Val Leu Met Ile Phe Asp Tyr Gly Gly Cys
1235 1240 1245

Trp Leu Ile Glu Asn Val Leu Lys His Leu Phe Ser Asp Phe Arg
1250 1255 1260

Pro Lys Asp Ile Ala Ile Arg Arg Pro Asp Gln Leu Lys Arg Glu
1265 1270 1275

Ala Glu Arg Lys Leu Gln Glu Gln Val Asp Ala Glu 2Ala Gln Lys
1280 1285 1290

Glu Leu Gln Arg Lys Val
1295

<210> SEQ ID NO 277

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 277

atgatcgagce tcaaagatgce 20

<210> SEQ ID NO 278

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 278

cttcttteca gtcaatacct 20

<210> SEQ ID NO 279

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 279

atggattccce tattgacgag 20

<210> SEQ ID NO 280

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 280

ttaaatctcce ccaccaaccyg 20

<210> SEQ ID NO 281

<211> LENGTH: 12

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 281

cccaagcettg gg 12
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<210> SEQ ID NO 282

<211> LENGTH: 33

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 282

agcttgegge cgcegtacget taaggeggece geg

<210> SEQ ID NO 283

<211> LENGTH: 33

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 283

aattcgegge cgcecttaage gtacgeggece gca

<210> SEQ ID NO 284

<211> LENGTH: 8465

<212> TYPE: DNA

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 284

geggecgega attcecttgaag acgaaagggce ctegtgatac gectattttt ataggttaat
gtcatgataa taatggtttc ttagacgtca ggtggcactt tteggggaaa tgtgcgcgga
acccctattt gtttattttt ctaaatacat tcaaatatgt atccgctcat gagacaataa
ccctgataaa tgcttcaata atattgaaaa aggaagagta tgagtattca acatttccgt
gtegecctta ttecettttt tgcggeattt tgccttectg tttttgctca ceccagaaacy
ctggtgaaag taaaagatgc tgaagatcag ttgggtgcac gagtgggtta catcgaactg
gatctcaaca gcggtaagat ccttgagagt tttegecceg aagaacgttt tccaatgatg
agcactttta aagttctgct atgtggegeg gtattatcee gtgttgacge cgggcaagag
caactcggte gccgcataca ctattctcag aatgacttgg ttgagtactce accagtcaca
gaaaagcatc ttacggatgg catgacagta agagaattat gcagtgctgce cataaccatg
agtgataaca ctgcggccaa cttacttetg acaacgatceg gaggaccgaa ggagctaacce
gettttttge acaacatggg ggatcatgta actcgecttg atcgttggga accggagetg
aatgaagcca taccaaacga cgagcgtgac accacgatge ctgcagcaat ggcaacaacg
ttgcgcaaac tattaactgg cgaactactt actctagett cccggcaaca attaatagac
tggatggagg cggataaagt tgcaggacca cttctgeget cggeccttece ggetggetgg
tttattgcetyg ataaatctgg agccggtgag cgtgggtcete geggtatcat tgcagcactg
gggccagatyg gtaagcccte ccgtatcgta gttatctaca cgacggggag tcaggcaact
atggatgaac gaaatagaca gatcgctgag ataggtgcct cactgattaa gcattggtaa
ctgtcagacce aagtttactc atatatactt tagattgatt taaaacttca tttttaattt
aaaaggatct aggtgaagat cctttttgat aatctcatga ccaaaatccce ttaacgtgag
ttttegttee actgagegtce agacccegta gaaaagatca aaggatctte ttgagatcct
ttttttetge gegtaatectyg ctgcttgcaa acaaaaaaac caccgctacce ageggtggtt

tgtttgcegyg atcaagagcet accaactett tttecgaagg taactggett cagcagageg

cagataccaa atactgtecct tctagtgtag ccgtagttag gecaccactt caagaactct

33

33

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440
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-continued
gtagcaccge ctacatacct cgctctgcta atcctgttac cagtggctgce tgccagtgge 1500
gataagtcgt gtcttaccgg gttggactca agacgatagt taccggataa ggcgcagcegg 1560
tcgggetgaa cggggggttce gtgcacacag cccagcettgg agcgaacgac ctacaccgaa 1620
ctgagatacce tacagcgtga gctatgagaa agegccacge ttceccgaagyg gagaaaggcg 1680
gacaggtatc cggtaagcgg cagggtcgga acaggagagce gcacgaggga gcttccaggg 1740
ggaaacgcct ggtatcttta tagtcctgtce gggtttcgec acctctgact tgagecgtcega 1800
tttttgtgat gctcgtcagyg ggggcggage ctatggaaaa acgccagcaa cgcggcecttt 1860
ttacggttce tggccttttg ctggectttt gctcacatgt tectttectge gttatccect 1920
gattctgtgg ataaccgtat taccgccttt gagtgagctg ataccgctcg ccgcagecga 1980
acgaccgagce gcagcgagtce agtgagegag gaagcggaag agcegctgact tccgegttte 2040
cagactttac gaaacacgga aaccgaagac cattcatgtt gttgctcagg tcgcagacgt 2100
tttgcagcag cagtcgctte acgttcgcte gcgtatcecggt gattcattcet gctaaccagt 2160
aaggcaacce cgccagecta gecgggtect caacgacagg agcacgatca tgcgcacccg 2220
tcagatccag acatgataag atacattgat gagtttggac aaaccacaac tagaatgcag 2280
tgaaaaaaat gctttatttg tgaaatttgt gatgctattg ctttatttgt aaccattata 2340
agctgcaata aacaagttaa caacaacaat tgcattcatt ttatgtttca ggttcagggg 2400
gaggtgtggg aggtttttta aagcaagtaa aacctctaca aatgtggtat ggctgattat 2460
gatctctagt caaggcacta tacatcaaat attccttatt aaccccttta caaattaaaa 2520
agctaaaggt acacaatttt tgagcatagt tattaatagc agacactcta tgcctgtgtg 2580
gagtaagaaa aaacagtatg ttatgattat aactgttatg cctacttata aaggttacag 2640
aatatttttc cataattttc ttgtatagca gtgcagcttt ttcctttgtg gtgtaaatag 2700
caaagcaagc aagagttcta ttactaaaca cagcatgact caaaaaactt agcaattctg 2760
aaggaaagtc cttggggtct tcectaccttte tcettettttt tggaggagta gaatgttgag 2820
agtcagcagt agcctcatca tcactagatg gcatttcttce tgagcaaaac aggttttect 2880
cattaaaggc attccaccac tgctcccatt catcagttcce ataggttgga atctaaaata 2940
cacaaacaat tagaatcagt agtttaacac attatacact taaaaatttt atatttacct 3000
tagagcttta aatctctgta ggtagtttgt ccaattatgt cacaccacag aagtaaggtt 3060
ccttcacaaa gatccggacce aaagcggcca tcgtgcectece ccactectge agttcecggggg 3120
catggatgcg cggatagccg ctgctggttt cctggatgecce gacggatttg cactgccggt 3180
agaactccge gaggtegtcece agectcagge agcagctgaa ccaactcgeyg aggggatcga 3240
gccectagaa agaaggatta cctcectaaaca agtgtacctg tgcattctgg gtaaacgact 3300
cataggagag ttgtaaaaaa gtttcggccg gcgtattggg tgttacggag cattcactag 3360
gcaaccatgg ttactattgt atacccatct tagtaggaat gattttcgag gtttatacct 3420
acgatgaatg tgtgtcctgt aggcttgaga gttcaaggaa gaaacagtgc aattatcttt 3480
gcgaacccag gggctggtga cggaattttce atagtcaage tatcagagta aagaagagga 3540
gcatgtcaaa gtacaattag agacaaatat atagtcgcgt ggagccaaga gcggattect 3600
cagtctegta ggtctcttga cgaccgttga tctgcttgat ctcegtcectcecee gaaaatgaaa 3660
atagactctg ctaagctatt cttctgectte gcecggagect gaagggcgta ctagggttgce 3720
gaggtccaat gcattaatgc attgcagatg agctgtatct ggaagaggta aacccgaaac 3780
gcgttttatt cttgttgaca tggagctatt aaatcactag aaggcactct ttgectgettg 3840
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gacaaatgaa cgtatcttat cgagatcctg aacaccattt gtctcaactc cggagctgac 3900
atcgacacca acgatcttat atccagattc gtcaagetgt ttgatgattt cagtaacgtt 3960
aagtggatcg atccgctacc gtacgtccca caggagcecegg gccagctcee cgatgtegte 4020
gacaccggag agatcgaggg gcacttecte caggacgtceg aagtcegtgga ggaaggtgaa 4080
ccggagcatg tecteggega aggtgteggt cacctgecat teccgecccctt cgagcaccgce 4140
ggcgagcagt ccgecggtcecgg cgcggaatge gttgaggtge aattggacga ggctgtaccyg 4200
ggggtcgecce gegtatacgt cggtgaaatc gatcagaccg gtcaccgacg cgttceccecge 4260
atcgacgaaa aggttggtgc catgcagatc gccgtgcacg aatacgggtt cgacgccgtce 4320
gagcagtgeyg tcgacggggg gcaggaagtc atcgaccgeg tcegagcagtce gtggggagag 4380
gtaaccccat tceceggtggt ccteggeggt ggccecgtgcegg cgttectecga gcagttegge 4440
gaagaccggyg gaatcecggte gcagegetcece cgtgceggte ageggaacgg aatgcagecyg 4500
gegeagtace gegecgaace gcecgggecag cgccagttge gteggeceggt cegegegege 4560
cgtegectee cgccacgteg ccceggggge ggcggcecate accaggtacyg gccacggcca 4620
geegtegeeyg ceggagaaca gctcegecgeg ccccaacage ggtgggaccg gecageccttg 4680
gcctgeccage acctegtagg ccteggette cgaggcgtag ttectceceggge cgcaccagtyg 4740
ctcgecgtag agcttgacga ccgcecgecggt gteggcgatce aggacggggt tggtgctcete 4800
ccecgggace cgtaaggece ccggggeggg gaggecgace geggecageyg cccgecggece 4860
ccagggctcce cagaattcca ggtcgttceccg gagtttegeg taggtttcegt ccaatgtaat 4920
ttccategge tgggcggggt atttageggg catatcgatg cttgggtaga ataggtaagt 4980
cagattgaat ctgaaataaa gggaggaagg gcgaacttaa gaaggtatga ccgggtcgtt 5040
cacttacctt gcttgacaaa cgcaccaagt tatcgtgcac caagcagcag atgataataa 5100
tgtcctegtt cctgtctget aataagagtc acacttcgag cgccgeccget actgctacaa 5160
gtggggctga tctgaccagt tgcctaaatg aaccatcttg tcaaacgaca caaattttgt 5220
gctcaccgee tggacgacta aaccaaaata ggcattcatt gttgacctcc actagctceca 5280
gccaagccca aaaagtgcte cttcaatatc atcttcectgte gacctctaat ccaacgeget 5340
ttegtegget tcaggcatac ggaggtttca gcactcegte cgcttgctca ttacatttgt 5400
ttacttagaa tgatatagct gtgctgccaa tggctccegt tccggaagece tatttcecegt 5460
ccetggacaa gtgcttcectee ggggacgtte agettttgta tgggcgcatt cgctatacat 5520
tgatggtctg ctgctgattt tgctatactt ctaggtcttg gaagagagtc tttctttacg 5580
cttgcgatcce cgaaagcatc accgatgaat cccgggtttt cgagtegttt ttgtcacatce 5640
ctgatagcat cgaggtgctt ctgaaccgcg gcagcgtett tectacgcca teccctaaga 5700
caaaatccga gtttgatagg agaacagcag cgatccatgc ggagaccatt gcacaagcct 5760
cgtatgacct gaaggaaatc aaagccgatg ctectttggtt gagcgaaaag gcetgggattg 5820
atgaaatcaa cgcgcttegg atcacggtct tggaatggca aacccgtcect gettcacgte 5880
tcettggeeg actcegcectgat gaggaagcca ctagcttgaa acgggcagece ggagtcgata 5940
cttttecgggt gtcacttgec gggccgagtt tcgectgacat cctcaacgcce agaccceggtg 6000
atggaaacag tgcagccgag tttgtttcgg agaagaatag acgcctgcga ctccgggaac 6060
tatatctgtc tgaacgaagc catatcgtca agacagcccg caaacttcte gecttatcett 6120

tgaacagcga cggtcatgat aacgcgecte ggecacagec aggtaggecg aataacttge 6180
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acaaattggg agtgtccatc ttcgaaacga agatcactgg gaacaactgg catgaattct 6240
ctagcctecca aaaaagccte ctcactactt ctggaatage tcagaggccg aggcggcectce 6300
ggcctcectgca taaataaaaa aaattagtca gccatggggce ggagaatggg cggaactggg 6360
cggagttagg ggcgggatgg gcggagttag gggcgggact atggttgctg actaattgag 6420
atgcatgett tgcatacttc tgecctgectgg ggagectggg gactttccac acctggttgce 6480
tgactaattg agatgcatgc tttgcatact tctgcctget ggggagcecctg gggactttcece 6540
acaccctaac tgacacacat tccacagecg gatctgcagyg acccaacgcet gcccgagatg 6600
cgecgegtge ggctgctgga gatggcggac gcgatggata tgttctgcca agggttggtt 6660
tgcgcattca cagttctecg caagaattga ttggctccaa ttcttggagt ggtgaatccg 6720
ttagcgaggt gccgecggcet tcecattcagg tcgaggtgge ccggctceccat gcaccgcgac 6780
gcaacgegygyg gaggcagaca aggtataggg cggcegectac aatccatgec aacccgttec 6840
atgtgctecge cgaggcggca taaatcgccg tgacgatcag cggtccaatg atcgaagtta 6900
ggctggtaag agccgcgagce gatccttgaa gectgtceccctg atggtcegtca tctacctgece 6960
tggacagcat ggcctgcaac gcgggcatce cgatgccgece ggaagcgaga agaatcataa 7020
tggggaaggce catccagect cgecgtegega acgccagcaa gacgtagece agcegegtcegg 7080
ccgccatgece ggcgataatg gectgcettcet cgeccgaaacg tttggtggeg ggaccagtga 7140
cgaaggcttyg agcgagggcg tgcaagattce cgaataccge aagcgacagyg ccgatcatcg 7200
tegegeteca gcecgaaagegg tectcegecga aaatgaccca gagegcetgece ggcacctgte 7260
ctacgagttg catgataaag aagacagtca taagtgcggc gacgatagtc atgccccgeg 7320
cccaccggaa ggagctgact gggttgaagg ctctcaaggg catcggtcga ggaactttceg 7380
gcggcetttge tgtgcgacag gctcacgtct aaaaggaaat aaatcatggg tcataaaatt 7440
atcacgttgt ccggcgcggce gacggatgtt ctgtatgege tgtttttceceg tggcgegttg 7500
ctgtctggtg atctgcctte taaatctgge acagccgaat tgcgcgaget tggttttget 7560
gaaaccagac acacagcaac tgaataccag aaagaaaatc actttacctt tctgacatca 7620
gaagggcaga aatttgccgt tgaacacctg gtcaatacgc gttttggtga gcagcaatat 7680
tgcgcttega tgacgcttgg cgttgagatt gatacctcetg ctgcacaaaa ggcaatcgac 7740
gagctggacc agcgcattcg tgacaccgtce tceccttcgaac ttattcgcaa tggagtgtca 7800
ttcatcaagg acgccgctat cgcaaatggt gctatccacg cagcggcaat cgaaacacct 7860
cagccggtga ccaatatcta caacatcagce cttggtatcce agcgtgatga gcecagcgcag 7920
aacaaggtaa ccgtcagtgc cgataagttc aaagttaaac ctggtgttga taccaacatt 7980
gaaacgttga tcgaaaacgc gctgaaaaac gctgctgaat gtgcggcgcet ggatgtcaca 8040
aagcaaatgg cagcagacaa gaaagcgatg gatgaactgg cttectatgt ccgcacggece 8100
atcatgatgg aatgtttccc cggtggtgtt atctggcagce agtgccgteg atagtatgca 8160
attgataatt attatcattt gcgggtcctt tccggcgatce cgcecttgtta cggggceggcyg 8220
acctcgeggg ttttegctat ttatgaaaat tttecggttt aaggcgttte cgttettett 8280
cgtcataact taatgttttt atttaaaata ccctctgaaa agaaaggaaa cgacaggtgc 8340
tgaaagcgag ctttttggcc tetgtegttt cctttectetg tttttgtcecg tggaatgaac 8400
aatggaagtc aacaaaaagc agagcttatc gatgataagc ggtcaaacat gagaattcgc 8460
ggceg 8465
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<210> SEQ ID NO 285

<211> LENGTH: 25059

<212> TYPE: DNA

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 285

cgtacgtgtt tactcaatte tgatatagca tacgtatgac taactttggt ctgggtaata
gecttcaate tcatcgagat tcetetgtttg atagetccat tegaatggtyg getttegegyg
gagacttacg ccaaggtgaa tgacattgta atggccgtga tatattctec getgettgte
gttgcagcect gggttgagac cecgtcaggeyg cataagatte gatggaatcg ccgtecatgge
gaagaagacg atgactgcgce tcaggaatgg gagcatgtgg ccaaggaggt caattttgat
cttgacgata cctggaaaca gcacgtaatt gagtccacge cggatatcaa ggttgatagt
tgtacatatg aactccgaga gctgagggag caggttaaaa tgttgacggg gatggtgaag
gaattgactc aggagatgga aaagaaggcyg gatggagcaa gctaggaagt cctgttgaat
tgtacagcaa gaatactaca ctgagcatgg gacatcgcaa aggtgatttg ctactgcagt
ttcaccaata ttacattgcg aaaactgtat attctcttaa tgtctaatag cagcaatcag
cccagtggeca cggaggaaag tcaccgtect gtaaggcaaa tacttgtget tcaaatgaat
tttgactatt tttcatgcga taactggcaa agggcagggg gagaaaaaat gatcattatt
caacccaagce aaactgtcca gaaagtgaca tgeccacttt gcaagtaaag aagatatgtg
acaatctaac agtctcaggt agacattege tcttecattaa aatccatgeg ttgctegecg
tagcccaatt cgaagcactg ggcaacccac atcgagacct taaaatcggg tgatcatcac
acagcaacag gctcagcaag aatggaggca atcgtcteece tttgatgate cagetgtgag
agcttegete gatggtgett gecaatacct atccgaggaa tgtcatccac aaatacaaca
cctecateta gggetttata getggecagt tggetttgaa tcagacctge cacttgateg
geegtegtet ccggggacgt atcattgegyg acgacataag ctcgaggaac ctegetgetg
ccatctggga gcatgactee gatcacgget gegtecttga tactegggte cttgegtagg
atcccttcaa tetetgeggg agegacggag tatctaaatce aagcacgata tgttagtcta
tcatctgetyg catcggatgt catatggaga ggaaagaaag cgaaggatgt gaaggatgaa
gectagagga ctgggtaact tgccctcgaa ctttgatgag atctttggte cgtecgatga
catggtagtt tcegtettece acatggaaca tgtctccagt ceggaaccat ccttgetcat
ctttggcate agttegtect ttgtatgeta gaaggagtece cggtccacgg acatacaact
ctccagggga gtetggtgte ceggegacat cttegecegt gtegggattyg acaaagegca
getcatatcet gggcaaaaga gtccctacac tgccaaattg tggttgtatce ccgtagegat
tctggaaaac cactccaacce tcagacatge cccacagatt tecegetata gegteeggtg
atagcaggct ctggaattge tgcatagagt acccgtetat gggagcacce gaaataccga
tatagcgcag agaagacaag ctcteggeta cattcaagga ggacctattg agaatgtgga
tcatggcagg aaccatgtac gtttcegtga tgtggtgetg geggatgecg tcgagcaaag
cggtgattte gaagegeggg ataatgtaca gaggetggece gtaccgaatg gggaagatgt
tgccccagaa gtcegecaaaa gaatggtaca gtggecagtge catcaaacga acgacggggt
atggcactte atagtagacg ctcagatggt gggaaatgat cgtgtggtgg gttcgaattg

cggetttggyg gagaccgetyg gtgecactgg ttaggaacat ageegecgge gtgatcttge

tctecteget atcttegaaa cgaagcecaat ccaactegec atactggage agactctcca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160
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ggcggatagg ttggtccact gtetgggtgt cgagatccte cgtcectgctcece gecctggecat 2220
gtgcaaattg gactacactt tcgatagact tctcatccat cagaaggact tggtttgagg 2280
acattccttg attattgcaa acttccagga ctctggtcag cgcactcgga gcagtaataa 2340
tcaaccgagg ctcggcgaca cgaagcagat gagcecactte atgggggcega ctagcgacat 2400
caaaccccat atacactccg cccgcaccaa cgatggcaaa gaaaagagca gagtgtagaa 2460
cctaggctga tgttagcagce atatcattgt tatggggtag tgtgattaca ctgttctcca 2520
gttgcacgag tacacaatcg cctegttecca caccceggge tttgaggeccce gcaatgagtyg 2580
atcgcaccag ccgtcggaat tggatggcat tgaaagcacg cgaagggttg cgggcatcaa 2640
tatagatggg cttagattgg tcaaaggcag gaccactaaa agcaaagctg actaggtctg 2700
tctegtgete catatcgatg cttatattgt acagttcteg tgtgctattg acatgcagaa 2760
cttgatgcag gatttgtgct cactttaagt agtagtacat ggaatgctca gacctcccat 2820
atcactttga tcgacactgc acgggacaag tatcatgcag aagactattg agaagaatgc 2880
cacgccacca attcgtatta tactaatcta gcctaagcca atacatgtaa agagtactat 2940
ttaggaccca cactgtcatt gcagagcttt gaagcagctg catgcgctaa ttcacccaca 3000
gatacgccac taagaatcaa aattaccccg atgtcgacgce tcagctcecttt cgtaaaccat 3060
tgactcagcce caatggcgat aagcgagtca atcccgagcet caggaatcag cgtgtcagca 3120
gagagcggtg catcctcgge caagttcaag ctggcccgaa ttttcteccat tagtggtcetce 3180
acgactgctt cggcttttte ttccaagctt gtegctgcag tgacaagatce tttggtcgac 3240
cgggtctcaa tcaatgcaag tatttgatct tgagacgccg tggccgtata ggagtagaat 3300
ggccataact tcggtatcgg gcactcgcca tagccacact tcaaactctg gtgtcggagt 3360
cceccgatta actcagegtt ggaattggaa tctgagegece cgcagaggat tgcctceggeg 3420
agtatctegt cgacatcceg ctgggataca gctaccgggce cacaccaaag aggctgactg 3480
ggagaaggac tagaaatgcc gtggatctcg cccagatgta ctagacttgc tggtctgcecce 3540
tgggctcegac ggtggcggac cagcagggcce attttctegg acatcgctge agtcattgece 3600
tggtcecgcat ggcctaacac tcecctgcaata gatccgatga gcacccaaaa gtccagagtt 3660
ggggtcttgt agagctcatc tagcectgctge agccccttca agaccggatg cagatggtte 3720
cggagggaat ctatcgtgag ctgggacaag gaacagtcag gtagaggcgg aggctgaatt 3780
agaactcctce ccactaccgg ggggaacgca tagggaatag tttgatgcaa actggtggca 3840
gaaatgccat cgatcaggtt tctggcattg attagcttgt gcatttgaat tcatgggtac 3900
gtaagtaact tacattttcg agaccgctat gecgcgttcec cgtcgagaaa cttcettecaa 3960
ccaccacgca tctgagtcaa gtctagagcce agcaaggagg atccattttg cccecgtgtgt 4020
tgctagccaa agacagatag catgggctag ttcactgect agacctacaa gtatgtaggt 4080
ttttttetet gacagctgca cctgggaacce agcagtceggt atctgggcga gcaccggagt 4140
tgtagagtcc caatctacca cggcatcctg ggagtcaagg attgggtact cggaaatcct 4200
gctgattggt aacgagtcca cagaatttgg tgggagccec tcegeggccgg tgtacgecac 4260
taagcaggcg gttaggaaag ccttggctat gagtgacgaa tcatccgcgt tgatcggecce 4320
tgtcgatgca gaggtaaggt agaaatcctg caaatggatt cgtgtcgcgt tgtcaggcaa 4380
gagcgatagc atgcgatcat agacaccctg tccacgacga tgtagaatcg ctatggcecga 4440
cacatctgag ggaagtacct gagacaattg ccgcgcagtg ctatgctcgt gcaaaagcaa 4500
catcggtett tetttgtetg ggttgetttt gctagtgetg aagataacct taccatcccg 4560
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ccgggtcecage atttggtgga aaacagactg aaggacccca tcagecctcegt gcactacaag 4620
cgtgectgat tgtgggactt gttcgaccag gtatcctgec aacagagcag ccgctgtggce 4680
gcggagataa gactgctcegt gggcttccaa caccgtgtet ggcactgacce acgcccagga 4740
gtctggaacyg ataacatgag atgcaatgtg ggacgacaga gcgatcattc tcttgttget 4800
cttaacgtce agcectatga ccagccgcag aaatatggec cctgcaacce gcacggetge 4860
tatactggaa tgtcgaactc gcagatgaag ggttgggcca taacttgcgg ttatcggegg 4920
atcagccatc gaaagaaggc ggaacccttce acaagtcecttg tcggtcgtag caggaaggat 4980
ttgtacaact cccttgtcga ggtccacgca gtctgtcact ttttgeccgece tggctagatg 5040
gcgcagcececa gtagcatggt cgtgatattg ccgaggaaca cggaacatag agccgtcegta 5100
ttgaatttcg ggctcgatgt tggtgagtce gcacgaatga ggattttctt gagctgcact 5160
agcttgaaca aagtgtccaa gagctgtcge caatatttcecce gttgtaactce caaccggatce 5220
tgtgatatgt agcagttgta gcagagaaga cgatcgttca gaagccagga aggtggaaag 5280
gagacctttc accagtccgg catcagggtg gtcgacctte tcacaggtca ccactaacat 5340
tcgcttactg actgtcatca gtctgcacaa ctcgctcaag gtagegtttg tcagatcteg 5400
atcatcgacg aggtacagaa cagtcaattt agataaatcg cgatcttcaa tgagatctag 5460
gtctggcgceca tgagcaacct tgacgaagtc atcctgtacc aattcaaaaa gctctgaggt 5520
aagacaatct gcctecctcag cgtcaccgce aagcaacagce aggtctccge ggctcetgtgg 5580
ttccgcagga ctgtctggag tgcgacagag aaggagtgaa aagtccccaa ggctttcact 5640
ctcttgggac gcatcgaacg aatccaagcce atagaatccg ccgttagaca gtagctcaac 5700
ccagtcecctce ctggtagtaa ttggctcacce agagcagtag cctttcecccgg tetcectgtgcea 5760
tctcattgga ggaccgaata gaagattcaa atatgtagtg ctgggattcg ttcgtactag 5820
taggaccaag aatccaccag gcttgagcaa gcgacgaaca tgagccaccyg cgacctettg 5880
cagaaatacc gcggctgtga tcagcaccat atcgtagaat tgctcgcecgge agccctgcetce 5940
gacaggatcc tcattgatgt ccaacgtttt gtgcgacacc tcgccaggtt gctcaaggtce 6000
ttecctcaate gettgtagge cagaaacgga gagtccagca taagtaaatg accgataagt 6060
ccgacccatce ttcttcagte cagagtgaac atggcctceca aattggccga tctgaaggat 6120
attcatttgt ggaaagcgga aacacgcctg gctgacgaca gatacgagct cgtcttctag 6180
atccaagact tgcaagtcct ccttcagata ttgactttecce tcatcgatgg ccggccaggce 6240
ctctatttga agaccagaat cacgcagaac gcgaggtagc cgctggccta ccgcagcaat 6300
ggccgtgaga ccagggtcat tcaagagtga cgggctcact ccagctgtga agtcctcaat 6360
cttctggtece aagcactcegg attccccgac agggtctgge tcecttggctag catttgcaat 6420
gcattggttc atccatgcaa gcagacgagc accatcgaaa tccaatccgce ttecgctcecaa 6480
gtcecgtcagt ccattgcgag cctgcttgag atacagtage gcaagctect ctceggagaga 6540
gtgtagctgt agcatggtag ctggcaactt ccgtgatccc ttcecttcagag tgggctcaag 6600
cggtccceccac geggtctggg aaagaacctg caagttgttt ggtgcagttce cagatggetg 6660
gcatatgaga gaaacacctt cgagctggac agccttttec ccattcatgg tgaagatgtce 6720
aatatcaccg cgaattcgat ctccattaac gcaggtcaga tagcttgcta ccgtcaattce 6780
cttgccttge caatctgaag cacataacac cggatttatc caggtactgt caacatttct 6840
cgataagaat ggtcccgtca gcagcegtcte ttcaagcecca ccaattgcag caatcattgt 6900
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ttgaacacca aggtccaaaa tagccgggtg aagagccatg ggctcatccg aatcatttga 6960
gggaacgggc acactcccag tggctagatc acgccttttg cggagtcccg tcaaggtaga 7020
gaatgggcca gtacagtggt agtcagcgeg gcgcaggctg tcatagaatt cagtgctgte 7080
cacgggctcce aaggcctgag gtagctgtcee ctgtgggggt aggagagcac ggtcagaatc 7140
ccetggatge atgatcatcet tggectgttge acactgaacg agctctccgg atacaacagce 7200
ttcgcagcag aaccaagcag taatggctce atcatgcgag tgaatactac ccacggtgac 7260
aagcacttca gtgccgatgg gatcattctg aatcgggagce tgagtgtgga tggtcaagtce 7320
cttgacattc aacaagcgta ggccttgtgt ctgtgccatt atcatacctg cctceccagtgce 7380
catcgatatg tatcctgtcet cagggaagac agatcccgaa tcggcacgac ggtcggccaa 7440
ccagggcagce tcctectggte gtagatagtt tcgccaacgg aacttttctg cteccggtcete 7500
tggactgaga gaaccgagaa gtgcgttagg agatgtagca cgatggttat ggttcgaaga 7560
cattcgcgac tgtgtccagt atgtctgagt atggtcgaag gggtagaatg gtagcgattce 7620
taccaacaca ggccaatgat ttggatcaaa gagtgagaca tagtctgtga ggcggacgac 7680
atttgggcecg aggtgtgccce aggaagatcce tagggccegtt geccatgtat cgaggccggg 7740
ctttectege tcagcaagag caaggtaagg aattgccgag tgggccgagt gcattttgga 7800
gagggtctgt aggacaggcce ctctcagtgt cggatggggce ccgatctcaa tgatgagatce 7860
tggtggccca gegtectegtyg cegeggecte tagggcttgg gaaaactgaa caggacgcag 7920
catattctca acccagtact cccctgtcaa ttectgetgg tcatacccag tcatgaccte 7980
cectgggtag acactcgagt accagegega ggcagaaget gacagggcega caggatacge 8040
tttcattgeg tcacgatatg gatctgcaca aggcttcata tgcggagagt gatatgcggt 8100
gtecactecga agcatacgeg gagtgaggcece caggctette agcagcecact ccagetccecg 8160
caggcactct gecgtegcecegg ataacgtgac gctggatgge gagttggcgg cagcaacgct 8220
tatacgtccg gagtaggcett ctaaagcaca gatattctge gectgcectgece atgtcaaatt 8280
cacggccatc atccgacctg teggatcgcg tgacttatca atggtcatcce cectaaggta 8340
cgcgatgegg attgcatceg aggccgtcag cacacccegca gcataggctg ctacaatctce 8400
gececggaagag tgaccgacca caatggtaag ctcaatccct accgcacgga gcatgttgac 8460
ttgcatgatt tgcaacgctg tceccgtagggg gagagaaagg aggccctcegt ttacgcegega 8520
ggacgatgcc ggctgtgaca actcgtcgag aagagaaaac tgtggacgaa ggtctagtgg 8580
aagctcatcc aaagcttect ccagattcat aatccatttt cgaattgagg gacttgcctce 8640
aatcagatca agtcccattt gtggccattg gactccttgg cccgtgaaga tgcccatgac 8700
gcgtetggge cgagtgttgg atctggagac gacagaggct ggtttacccg tgaccctteg 8760
acttatttct gtattgatct ggtctttcaa ctcecttgtatt gagtgtgcca ttagcgtcaa 8820
cecggtggega tgagtggaac gtcgatccca caaagagage gccagaccaa cgagactgac 8880
tgttgegtgt tcctggagga atgttgcgta tgattccatc acacaagtga gggtccgcetce 8940
agacgcagca gaaaagacaa agggcagact ggagggtatyg ttgttggacyg gactgagcte 9000
cgagcgagtg tagctttcta ggacgacatg cacattggca cccccgaatce caaaggagtt 9060
caccgaggcet cgacgaggac agccatctgg gactgcagge cacgggatge attctgtggg 9120
gacagaaagc ttggcggcaa acggtttaat ttttggattg agatgctgca tcaggagatt 9180
aggagcaatc atccecgtgtt gcagcgagag ggatgccttg atcaatcccg ctagtccagce 9240

agtggcctct gtatgtccaa ttattgtctt aattgaccca acatacagcc gatcggtcega 9300
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atctggaacg gattcgggcec caaagaagct tgagttgatt gecggctgctt cctgceggatce 9360
tceggectgg gttcececcgtge catgagecte gaagtactgg caccgatctt cegggttgtt 9420
ttgaggagag agccccgege gtgcataggt tgcgaggatc aatgattgtt gtgectttgg 9480
attaggcatc gtgatcccca tagttcgcce atccgagttt gecccctgagg cacggatcac 9540
gcattcgata ggatctccat cattaatcgce gtcctgcaga cgttttagta caaccgaagce 9600
cacacccteg ccacgtcecegt ageccgtegge cttgctgtece cacattctac tecggecggt 9660
aggggacagc atccgtgttt tagaatccgce aatataggca ttgggagaca ggatcaggtt 9720
gcttectact gccactgcca tggaacagtc atcgttctge agagcectcga ctecccagatg 9780
aacagccaag agactcgaag aacatceggt gtcaacggece atagaaggac cttgecagte 9840
aaagtagtaa gagatacgat tggccatgat tgacggtgag tttcccgtaa ccacatacgce 9900
ggggaacgcc tgaggatcca tggcctggat ttgattgtaa tcegttgcgaa gtgtaccgca 9960
gaacacceceg gtetttgage gctgcagege atccatccecgt aacccggecg catcgagcecga 10020
ttecgtacacg gtctctagga gcaatcgetg ttgtggatce attgctaccg cttcagttgg 10080
cgagatattg aagaaggccg catcaaaggc tttgatgtce tcgtccaaga agtatgactce 10140
tttgacgttt gttgtgccat ggtggtctcce atctggatga taaaaggcat ctatattgaa 10200
tctgteggee ggaactttge gegcgatate ccgagggcectt tgaagaagct cccacagttt 10260
cgaaggagag gaagcgccac cgggaaagcg gcatcctgta ccaataatag caacaggctce 10320
tgttgctttce attgtgagat tataagagag gtgtaaaacc tgagatcaaa ataatttgca 10380
gttgggtggc tgtagctcta ctgagagtac gttcatagat ataagcaatg cagtgttgcc 10440
ttacttactt ccacgatctt gtcagcatat ctatcgaacg aatagcaaaa ctggacctat 10500
agagcaattt ccggccatcg atagatcatt ggatagctgt cctatttggg aagtatgatc 10560
tacaatttat gcagccacaa actatacaaa gtggtccatc gccagatttg gcgatgagca 10620
gcggtgtgga atagtgactt tgatgaacat gtcaggtcct gcatctacat gtgcaggtgt 10680
ccaaggatgc tccttgcgeg aagaagtgga gtagggacat tcagctacct ccttatcttt 10740
tcecttettt taatgctcac tetgtgcata ataatagtgg cgaatatcga agcatcgaaa 10800
tccaacgaca ttgagacaac atggataaca tggacaacat gaacaacaca cctttaggtt 10860
tcaactgggce ctgggcagtc atcatctctt tcctgggtcet gectgactttt tectttgtet 10920
cgccacacct ctttecttca agattgacgg tgattaatgg tggaagagcc tgggatatct 10980
ttcgtaccaa ggccaaaaag cgatttcecgcet cggacgcage acgtcttata aagaacgget 11040
tcgaggaggt gagtatggaa aaactgcatc atttaggata aagtgctaaa cgttceccttet 11100
tactccagtce tcctgatgec tttcecgcatta tcacggataa cggtecctttg ctggtettgt 11160
cacctcaata cgctcgtgag gttcgcagceg atgatagact cagccttgac catttcattg 11220
ccteggtttg tettgcttca tgtccaacgt ttttctagtt ggcegtegcta agecttcetact 11280
gtttaggaat ttcaccccaa catcccaggt ttcgagccgt tcaaattgat cttggatcca 11340
aagaacccgt tgaacacgat cctcaagtcc aatctcacac aagcactggg tactgacatce 11400
gtcectecteeg ctettatgca gcccattaca tagctaacat tgtttacctg gatagecttat 11460
ctgacagagg acttgtctgc ggaggtaaca gaggcactat ctgcaacctg taccgatgac 11520
cctggtaage tataaaacat ggttttccaa aggttctggt atcaatacta actttettte 11580
ttctcttaat caaagagtgg cacgaggtca gcgttagtca aacggctctc aaaattatcg 11640
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cacaaatggc gtccaaagcc ttcattggac aagaaagatg ccgggatgcc aagtggcata 11700
acattatcat cacgtacacg cacaacgtct atggagcagc acaggcactc cacttttgge 11760
ccagtttecct acgacccata gtggcacagt ttttgccage atgccgaact ttgcaggcte 11820
agattgctga agcgcgagag atcttggagce cattggtage ccagagacga gccgagagag 11880
ccacccgagce cgctcaggag aagcctcatce cgtetggtgg ggatatcatt gactggctgg 11940
aacagtttta tggggaccaa ccgtatgatc ccgtggccge acagctactg ctctcatttg 12000
ctgctatcca tggaacttcc aatctectgg cgcaagcegct catagatcte tgtggccaac 12060
cggagctagt acaggatctc cgggaagaag ctgtgtcegt gctgggtaaa gagggatgga 12120
ccagggccgce cttgtaccaa ctcaaactaa tggacagcgce cctgaaagaa agccagceggt 12180
tggcgccaaa cagattgtgt gagtgggcce ttecctcecttge cccccaattt gaccattcaa 12240
ctggccatta gagactaatt caggtgtgct tttacagtat cgatgggacg cattgcgcaa 12300
ggcgatatgg acctgtctga tggtctcececgt atccaccggg gcacgaccct catggtgtet 12360
gcccacaaca tgtgggatce tgaaatctac cctgatccec gaaaatacga tggctaccga 12420
ttccataagt tgcgacaaac atcagggcaa gagggccagce accaactcgt atcctecgacg 12480
ccggatcaca tgggattcgg atacggaaag catgcttgece cgggacggtt tttcecgecgceca 12540
gcccagatca aagttgcatt gtgcaatatc ctcctcaagt atgatattga atacaggggt 12600
ggcaagtccec caggtgtgtg gggtcagggce atacatctgt ttcccgatcce gacgtctagg 12660
atccacgtce gtcgtcggaa agaggagatt aacttgtgat actattgtct aactatgegg 12720
atgtggttga atgcaaggac tctctcectcte tctectgtetg attgatattt gagttttcta 12780
tggtgatcga gcaagatttt tgcaatgtgg agcccatgca tgctcatgag gectattggg 12840
ccgatctett cgagatcgtg atcgagagca aatttgagaa cctcagacct tgtttatttg 12900
aaagtagcag atgaacaata gaattgtttt tacttttgga atggttccac aataatccta 12960
gtctagattt aagataccaa tattgaagtg ttatgtttgc atgtatcttc agctgctcecca 13020
ccegegtgga gtgattatta gettattage gcecttctcecat taatacgccce teccagttcca 13080
gcctcectcaaa agtaatatge tggaatgata gaggtaattg gctaatggcc tcaaggcaac 13140
cctgcagata gtgaagcaaa agcaataaat attcaatatt cacacataat ttgacatacg 13200
gagtactceg tactccgttt aagatcgggce atagtattgg atgatgttag aatatatctt 13260
ggcaaggtga catatacaat gtactccgta tgttgtacag tgtcaatggc tttgtggage 13320
tgaagatgcg gtgatttctt ttcecctgatge atcatcaagt ccggaaaatt gatgaaaatc 13380
tacgagtacc tcgagggatg aacttccctg cacagatcat gacatacata taaactattg 13440
atccacttge attagcggga gtctagcaag agcaagtcta tgtattccct acatggtcga 13500
ggaggtaagt tcgggctgaa aaatacgatg cagcatacac tacccttaca actagectgtt 13560
taatcagaaa aagcaaatag aaattagggc acaatttact ctttactgcc aaccccccgt 13620
cgtaaccctt gectgctagca ttgattggcet gtcagtcegta caacgaagaa acgacactgt 13680
ctgtgattat attctattcc atcacaaacg tagcccggag tgcccttcecce agagtecttg 13740
tcttgtacac cgtgcttgte ttagcatttt cattatgatc gagctcaaag atgcttcgat 13800
gggggctgta ttgctgacat gcgteccttgt gettgcagge ctatatctca ttcecgattgac 13860
gttatcaagc gaccaattgg acaagtttcc tagcatcaat cctcggaagc cctgggaaat 13920
cgtcaatgtc ttcgcccaaa gaagatttca acaggatgge cctaggtatc tggaagctgg 13980
gtatgcaaag gtgtgttcca taagcaactg ctccaaaagg cgaataaggc tgaaagttac 14040
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tacagtccce catctttage gtggtcaccg acctggggce aaaattagtg gtttegggtg 14100
cattcatcga ggaattcaag gatgaaaagc tgttggacca ttatcggtca atgatcgagg 14160
tttgtacgac gttagtgatt atgaaagagc aagcgcttac ttgtgcaagg acttcatgge 14220
agaggtacct ggttttgagt cgatgttcct ggggaatcta cacaatacgg tacttcgcga 14280
tgtgatttct gtcatcactc gcgaactagg taaatattct ttcecttttga ctgtcececggtt 14340
atccgetgag ttctaatttt atagaacaac tgctagcacce tctctcggat gaagtatcag 14400
cggctetggt agatacttgg acggactcac caggtgggtc aaagcacact tcccaataga 14460
aatcaggagg aaataaaaac taatatcaat atagactggc atgaggtagc actgcttcca 14520
agcatgctgg gcttgatcge aaaggtttca tctectcegtet tegtgggtga accgttgtge 14580
cgccacccag tectggttgga gacagtgatc aacttcacce tcattcgaca caacgcaatce 14640
ttagcecctece accagtgccecce tgctgtactt cggcccgtee ttcactgggt tettecacca 14700
tgccagaaac tccgacgaga gatcagaact gcacggacac tgatcgactc tgctcectggaa 14760
aaatcaagaa agaatccgca gaccgagaaa ttttccageg ttgcctgggt tgatgetttt 14820
gccaaaggca acaagtataa tgcagccatg gtgcagttaa gactggcaaa tgcgtccatc 14880
cactccagcg ccgatctect ggtcaagatt cttatcaatce tatgcgagca gccagaattg 14940
attcgggacce tccgggacga gattatctcet gttettgggg agaatggatg gecgatcecteg 15000
acactgaacc aattaaagct ccttgatagt gttctgaagg agagccagcg gttgcatcca 15060
gtcacaaccg gtatgcatcg tcggctgttc aaactgcgtg cccagtgcat atgetgacca 15120
tttactttag gagcattttc gecgctttact cggcaagata tcaagttgac caatggcact 15180
gagattcctt caggaacacc cattatggtc actaatgatg tcgccgggga tgccagtatce 15240
tatgatgatc ccgatgtctt cgatgggtat cggtacttca gaatgcgtga aggagccgat 15300
aaggcceceggg caccattcac aacgacgggc caaaatcacce ttgggtttgg gtacgggaag 15360
tatgcttgtc ctggtcgatt ctttgctgct accgagatta agatagcgct ctgccatatg 15420
ttgttgaagt atgaatggag gctagtaaag gacaggccgce atgggatagt tacaagcggg 15480
ttecgcagcat tccgtgacce acgagcaagce atagaagtcce gcagacgcgce ggtggceggga 15540
gaagagctcg aggtattgac tggaaagaag tgatctaggg aaaattacga actcatagta 15600
tgagcaacca tacccaaaac aaagagactt accaacccca tcatcaaggt agactgggga 15660
ttttgactat gtcgatgtaa atcggtcaac agccttatta ggatatataa attatacget 15720
tctcaggctt taaagcatca cccagcacga taatttctcect ggattattge aaaaccaaga 15780
aattctctga tccacagctg tatactccecgt actccgttca tcatcttaca gtcatgcaga 15840
gggtgaaagg ggtcagtgtg tgacggtatt tcggtatctc gcectcgtaat ttgacagatc 15900
cagcgttaaa cccagcccaa gacttgagta gactatattt attctectttg atatccatct 15960
cagcatcaag tttttgacgt tgtattacta tcctcgtttg gaattctcect cccaggtctt 16020
gcttcattge ttatagcatt ctaccaaaaa cgtcactgtce atggacgggt ggtcagacat 16080
atcatcagcg cctgccggat acaaggatgt tgtttggata gcagatcggg ctctgctage 16140
ccaaggattg ggatggtcaa tcaactacct ggccatgata taccaatcgc gcaaagaccg 16200
cacatacggc atggccattt tgccactatg ttgcaacttt gcgtgggaat tcgtctacac 16260
tgtcatctat ccttctcaaa atcccttcecga gagagctgte ctcacaacat ggatggtcct 16320
gaacctctac ctcatgtaca ctaccatcaa attcgctcec aacgaatggc agcacgcccce 16380
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gctegtceccag cgaattcectte cagtgatatt cecctgtggca atcgcecggcat ttacggceggg 16440
gcatctecgee ttggctgcga cagtgggagt ggccaaggca gtcaactgga gcgectttet 16500
gtgctttgag ctattgactg ccggtgccgt gtgccagcte atgagtcggg gatctagcag 16560
aggggcgtcg tatacaatct ggtatgttcet ttttgccttg tggatcttge ttgggtttat 16620
tggctaatgt gaattgtggt tggcagggtc tcaagatttc tgggctcgta tatcggtagt 16680
atctttatgce atgttcgaga gacccactgg ccgcaggagt ttgactggat cagctaccct 16740
ttegtggegt ggcatggcat catgtgectte tcegectggata tttcettatgt gggcttactg 16800
tggtacattc gtcggcagga gcgccagggce caattgaaga aagctatgtg atcgacagga 16860
ccatgcatga tggaggtccg cactaacctc aactgtactt tgtacaggtc tgagtgctat 16920
atgacgatag tcacaaaaca gagttggagg ttatttgcgce acattgacta aaaatgggag 16980
agctgatgga tatatgcaag ggggatcagg tctcgatctg atcgtgccga tcgacaagaa 17040
caatgctttg tctgggcggg tceccaattgtce tagectagaa gtctaaattt caattttett 17100
cggacttttt acatagtaac tactgcctag gactcgggat atgaagtata atggcgagaa 17160
atggctggct gcaggggaca tacaggtgat aatttgccct cgatctggca gctagttacg 17220
tcaatatctt gttagtaaac accagttgta gatctttgcg tatatatgaa actcaaaagc 17280
atttgtgtct actccgtaat taccttccca acceccteccag tgccattgaa accatgaagg 17340
tcatcattgt cggagggtcc atcgecgggte tcegeccctege ccattgettg gacaaggcca 17400
acattgacta tgtcattcta gaaaagaaga aagaaattgc cccccaggaa ggtgcttcca 17460
ttggtatcat gecctaatggt ggtcggatcce tggaacagct tgggttatac gaccagatcg 17520
aggagctgat cgagcctttg gtgagggcgce atgtaactta ccccgacggce ttcaactata 17580
caagtcgata ccctgcactc atacagcagce ggtgcgtcaa tataagcttt ctactttctg 17640
atttgaaact aatgcgagag gtcttaggtt tggctatcca cttgcattct tggatcgaca 17700
gaagttactg caaattctgg caactcagcc ggtccaatcec agccgagtga aactagacca 17760
caaggttgag agcattgagg tctccccatg tggcgtcacg gtgataacaa gcaacggaca 17820
cacctatcag ggcgatcttg tegtcecgggge tgatggagtg catagtcggg tacgagcgga 17880
gatgtggcga ctggcagatg cctegcaggg gaacgtatgt ggaaatggag acaaaggtaa 17940
cattattcct actgttttgt cctatcecteg cttttttttt tecttggccaa gtgttttgac 18000
tttgagctgg aaagctaata tattgattta tagcatttac gatcaactat gcctgcatct 18060
ttggaatttc gtcacacgtc gatcaattgg accctggcga gcaaataacc tgttacaatg 18120
atgggtggag tatccttagt gtgatcggac agaatggcag gatctactgg ttcecctettta 18180
tcaagctgga aaaagaattc gtttatgatg gatcacacaa aacccagctc cactttagecc 18240
gtgaagacgc ccgagctcat tgcgagaggce tggcgcagga gcectctectgg aaagatgtga 18300
catttggtca ggtctgggct cgatgtgagg tctttcaaat gacacccttg gaagaagggg 18360
tgcttggcaa atggcactgg agaaacatta tctgcatcgg agacagcatg cataaggtca 18420
gcagctcatt atcactcctg gcttactgac ttttgtaatt aattgacatt ctcatgcagt 18480
tcgcaccgca tattggacag ggtgctaatt gcgctatcga ggatgcaget cagctcagca 18540
atagtttgca cacttggctg agcggatctg gaaaggagca tcaactaaaa accgatgatt 18600
tgacagagat tctggctcaa tttgcacaaa ctcgcctcecca gaggctaggt ccgacggcca 18660
tggcecgeteg atctgctatg cgtctgcatg cgcgggaagg gctcaaaaac tggatactgg 18720
gacgctactt cttgcecctac gctggtgaca agccggccga ctgggcectcecce cgaggaatcg 18780
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caggtgggaa tactttggac ttcgtagagc ctcccacgcg ggctggtcect ggctggatte 18840
agttcagcca gtcgggtaaa aggacttcecgt ttcccatgge agtggcaggt ctgtgectag 18900
tgagcattgt ggcccgaatc atgtatttga aattagttgce atagagaggc ccaccatatc 18960
tggagtactt catacagagt gttttatggg acaatataaa ctttagggca atttagcgcet 19020
ttgatataga tcatctgcat actagtaagg caaccctgaa ggtgatcgac acgatctgca 19080
aaaatcaata tcgtgcttceg ttacggagta ttgttttcecta catgtcatag tgcgegectge 19140
cccagtgggg ctatgcagaa agtgatttcg atgtattgct acttacagtg atgtggtcca 19200
gcatgtcage cattgctcta gtgegtgegt gtactgacca catcgcggcec attgeccattt 19260
atctagggtc ctgtcgcctce aaaagcttgt ggtcacaaat cgtttgatcce ttcgagatca 19320
tactgaattt ttgttcaatc tgtcatcatg gctggctcte agtctacggce gcagttgget 19380
cgccttetca ttgatatcte ccgatttgac aaatacaact gtttatttge tatattcccect 19440
ggaggtacgg agtagtgcag accacttcaa cattatacca ccgcgctcac aatttcatat 19500
agtctggtct atcttceccttg cagcagecte acgacacgct gatggcgacce ccgtecectet 19560
ggactttgta ttgggccgcg caggactgge cttcatgtac acgtatatgc tgagcggcge 19620
aggaatggta tggaacgact ggatcgaccg cgatatcgat gcccaggtgg cccgtaccaa 19680
gaatcggecece ctegecteccecg gteggcettte caccagaget gcecctcattt ggatgettgt 19740
ccagtacgca gccteggtet ggctgatgga ccgcatggtg agcecgggcagg atgtgtacgt 19800
cttttttect cctcegtacce caaacaatta ttctgttgat tgaaaactga ccctaatcat 19860
tctccagatg gacatacatg cttcectectca caaccgggat tatcttgtat cecctteggeca 19920
agcgaccgac aagtcgcaag ctgggcegtct atccgcaata catcctcecggt gcaagcageg 19980
ccettactat cctceccagece tgggecteceg tctacacagg ccgtatatct ttgaaggatce 20040
tgggtatgcg gtgtctceceg ctttgtetet tectgtttet gtggaccatce tacttcaaca 20100
ccgcctacag ctatcaggat attaaggatg actgtaagct gaatgtgaat tcgtcegtacg 20160
tcetegeggg gagcecatgtyg cgtggaatge ttctgttaca ggctattget gtggtgetgg 20220
tgatccectg gattctctac accagegect ccacttgget ctgggtctca tggctggggg 20280
tatggacggce atctctcgge gagcagettt atctctttga tgtgaaggat ccgagtageg 20340
gtggaaaggt tcatcggcgg aatttcgcac tggggatttg gaatgtgctg gecctgetttg 20400
ttgagctgct atatgcttca ggctctetgt gaatgatgtt aatacgatgt ggtccggatg 20460
agacttgggg agtagagtct gagaggctta aaatgggtaa atggtgcgat gttggcacag 20520
tgtgaactat tcataaatct ttgctacgaa gttgggcttc acctttcaat tgagaagttg 20580
ttactggaat ttttcgacac tcaaaattcg aagagacttg tattattaga gggatatagc 20640
ctatgtcttc caattggtgt agaatcccaa ctacgagacc gcttcagaac gttggagcac 20700
aaggatagaa agttcaccta ttcgaaattc tctactgtcg tacatatgct atgtacatgt 20760
tactcctttg cttgcgcacce tatagcccag caaaacaagg gatcctttge taacaggage 20820
tgatcatcac ggttcagagt cagatgcaaa tcccacggct ccgtactcege cacatcatcce 20880
tgacccectttyg gaaggataaa gcacatcccce cctaagacag gcaaatgtag ttggaaccct 20940
cgaggttgcg ctccaaggct ctccccaaag tccagtccga agatttcaaa attcctaaag 21000
ctgctcagag ggataggaac tccccgaaat ccgatatccg cccagtcagg ctgcgagtgg 21060
agatgggata gagcgtcttg aatatattct gcgtcaaccg ccaaaagact ctggcecgtata 21120
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cgagctgcaa tttgtgtgag atcctceccaga cactcctgge gcaattccac cgaaggatct 21180
gtgccatcaa ctagggccte gtttcectecca gettgaattg gegtatatgt caatagcacce 21240
atgtttccca gatagtcatc aaaggctgga gttttgaaat tcccacgcat atccaccgeg 21300
attgacagtt cggtagattt accagccaat tgtcccgett gccgaagtat catggccaaa 21360
agggcgctca cgatgtcgtt actggacagg aaccctggac tcggcctacce atcagectgg 21420
aaagacgttt gccctttgat caacgtattg caagcctcecct tcaaatactc gatcttagga 21480
ccggggattt tcagtcgcca ggtgacaagce tcggtggcecte tcgceccggac gaagceccgac 21540
caattctttg caagtagtgc tgcccagtct ccgaggccac agtagtgctt gctaaaatcce 21600
atcctggaaa gaccggagct getttetggg acaagacgct caatctccga tcegtaactge 21660
cgatctggcg acacacttgce agaagacatc gccgtcgggt ctetgcagca atcggctaga 21720
aggcccaaga ctcgcgcage gectgcacca tccattgegg aatgatgaaa cgtcatggeg 21780
agaatgatcc catcgcgcat gacatttgct tgaaatcgta ggatcggcect tcegtggcaac 21840
gaaatatcca tgtcgatagg caatggcgcec agccgactta tgatttecctg ctectcagtg 21900
ccegttagga ggcattttga ttggatttee ttgaatgact cggcectggta gtgcecgtatce 21960
cggagtatag ggaactggac aagcgactct gaggcttcectg gttcecgatttg ccaggtgtac 22020
ttegtttgge tggactctgt ccgccgagte acgtccectg cgaggaaggg gtgtacctte 22080
aatagcagct cgatgccatt ctcgagaaca ccaatgctct tctcaggttg cgtggtctgg 22140
aaaaacagca gaaaggtgac gttcattccg aggggattgt ggtcgagaga agataaaggg 22200
taagcagagc ggtcgccagt tcecttcecgggca tcgcacatte catcttcaca tagaccgtgg 22260
agtctcacag gtccctcettt gacctgatct ctttgactga ctgggagaca tacttectgg 22320
gtgctcatga tttctgggtg ttatcctatt gagttgagtt gtgtcttgat cttttttttt 22380
attttttttg gatttctgac cttgtttcge ttatattgga ctttgetttt ctttgtatat 22440
tgtattgcat taccgtacaa caaagcatgg gattctctgt gttctgcatg attgtggage 22500
gtattttect cgatttggta tacaatcagg tcgatccctg gecggattccg gatctgatge 22560
atgtatacag gtcatatatc tgctttccte ggtatttttg agctgaatat cactatatat 22620
gctttggaga cgatcaatcg caagagaggg ttagtgatta aatcagttag tctcatccat 22680
agtgggcatt agagccaata aaagatggtt tccaccttga gatgtgatcg ccacaagaag 22740
attttgtaaa tagtatgtat tttccaggcc ctgatttcta tctgcatatt tgtcagettg 22800
atctacggag tacatcttac tgcttttaga tactgacagc agcaaaactc cgcgttgaag 22860
gacgagcttt gacacaaggt caggcacttc tctagtacac aaatcctaat catccgacga 22920
catactactc cgtatgctgt acatagagat ccatgtccaa ttcttgagtc tgccectcectt 22980
tgatccacag tccagctcag ccaggcgcaa tctgcatgca ttggcatgga agctaggagce 23040
tgacattggc tggaactacg ccatctgggg cacaatgcaa gctaggcaac tgaccatgta 23100
ctgggtcagt tttgattgag tatgctatac ggaagaaagc gactagtact ccgtaggttt 23160
gtgtactacc tgcaagtgga aagagatacc tagataggtg acattagtgt ccgaaccaat 23220
gaccaatggc ccttatgcac ccatatccct tacatcttte agaaagagaa aagccacaag 23280
tatatcatgt actccgtact ccgtacaacg gaattacttg atctctatat taccttctte 23340
ctgaagaccg tttctcgcta ttgtcagtta cacacacaat ggattcccta ttgacgagcecce 23400
cgttatggct caaaattgca catgagctag cactttacct ctcttttatt gtgccaaccg 23460

cctttetcat cataacaact caaaaatcat ccattattcg atgggecctgg acaccatgte 23520
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tgctttatat cctgtaccaa ttetetette gggtacccte tetgtcegaca

tgaagggcegt tgcagegggt caagcaaccg tggetgettt gcaatgectt

tgatcacgaa gctggaccaa acggatctge tacgggcaaa tctatacagt

gactgcttte tegecttget caatcctgeg cattgetggt caacttecge

caatctggga ggttagaaac attccccage acgcagegtt tgtccaacca

atcaatcaat gagccggaag cggtttgtet tgegggaaat tgcaatcatt

acctgctect tgatttcatt tacgagtcaa ccaagggcac gtcagcecgag

gtctetttgg cectggtatg gaaatcaagt atctegatge aacgttegaa

ggcgectete cgtgggaata ttctettgge ttgtacctte cegagtetgt

ctteccegect gtactttete atettggtag tattgggeat ttettegece

gaccgggett cggcagagtg cgggatgtat gcaccatceg tggagtetgg

actattccga ctgctttecat tcattcacta acgccaccac agcaagttcet

ctttegttgg ccactcacct ctgtecggaaa ctatatcgeca agagacgtcce

tcatccctet cttttggaac gctacaccaa tatcttettt acctttttca

attgcacctt gtectgtgatg ctattectegg cgtecegeca tetgegteeg

gttcttetge tegtttecge ttgctattat gattgaggat ggggttcaag

gagagcgacg ggccaaacca aggacagtga tcgtgcagta cegttetgge

gggatatctt tgggtggctyg tctggatgtg tgtcacatet cegttctact

tgcgeggcaa catgceggaga agaactggat agtgccattce agtatagtgg

ccttggaact gegcaaaaga ttttgetggg ttatggettg tttgtgtact

tggggagatt taaattcatg tgtcgggatt gttcategtg gtcaacactg

gatatatatt ttcaccgaac accccagaaa caaaagattt aagccccaat

gaagggctca tgagatttga tcaatgtage aaccgtcagt atcctaggtce

cagccagage gagataattt tccagacatc atcttatcta catgcaacca

ggcatatatt aacagagcaa aactagagga gcaaaaaaga aatctcaggt

ggaatagceg aacgeggggyg tegaaccege agecttaag

agtcaattct 23580
aatcttectte 23640
ccgtetgecag 23700
ggaatcggca 23760
aaaggcaagg 23820
gtatggcagt 23880
gatttgatgc 23940
caatggatgg 24000
cttaatatca 24060
gagtcttgte 24120
gggtaagtga 24180
ggcatcaatc 24240
tcggacttge 24300
catccggegt 24360
gcgccatgca 24420
aaatctggcg 24480
agaggctcegt 24540
tgtacccage 24600
aagaaattgg 24660
gggcggttgg 24720
tttagattgt 24780
taactacctt 24840
gtgattccece 24900
aaaactccct 24960
ttggttttta 25020

25059

The invention claimed is:

1. A method for producing pyripyropenes comprising cul-
turing a transformed host cell obtained by transforming a
heterologous host cell with a heterologous nucleic acid con-
struct and collecting pyripyropenes from the culture, wherein
said heterologous nucleic acid construct comprises a pyripy-
ropene biosynthetic gene cluster and a marker gene simulta-
neously or separately, and wherein said pyripyropene biosyn-
thetic gene cluster comprises at least one nucleotide sequence
selected from (I) to (IV) below:

(D) the nucleotide sequence of positions 2911 to 27797 in

the nucleotide sequence set forth in SEQ ID NO: 266;
(II) a nucleotide sequence which is capable of hybridizing
with every nucleotide in the full length complementary
sequence of positions 2911 to 27797 in SEQ ID NO: 266
under stringent conditions wherein said stringent condi-
tions comprise washing with 2x saline-sodium citrate
(SSC) buffer and 0.5% sodium dodecyl sulfate (SDS) at
60° C. for 20 minutes, and then washing with 0.2xSSC
and 0.1% SDS at 60° C. for 15 minutes,
wherein positions of the nucleotide sequence corre-
sponding to positions 3342 to 5158 in SEQ ID NO:

50

55

60

65

266 encode a protein having CoA ligase activity, posi-
tions of the nucleotide sequence corresponding to
positions 5382 to 12777 in SEQ ID NO: 266 encode a
protein having LovB-like polyketide synthase activ-
ity, positions of the nucleotide sequence correspond-
ing to positions 13266 to 15144 in SEQ ID NO: 266
encode a protein having Cytochrome P450 monooxy-
genase-1 activity, positions of the nucleotide
sequence corresponding to positions 16220 to 18018
in SEQ ID NO: 266 encode a protein having Cyto-
chrome P450 monooxygenase-2 activity, positions of
the nucleotide sequence corresponding to positions
18506 to 19296 in SEQ ID NO: 266 encode a protein
having Cyclase activity, positions of the nucleotide
sequence corresponding to positions 19779 to 21389
in SEQ ID NO: 266 encode a protein having FAD-
dependent monooxygenase activity, positions of the
nucleotide sequence corresponding to positions
21793 t0 22877 in SEQ ID NO: 266 encode a protein
having UbiA-like prenyltransferase activity, positions
of'the nucleotide sequence corresponding to positions
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23205 to 24773 in SEQ ID NO: 266 encode a protein
having Acetyltransferase activity, and positions of the
nucleotide sequence corresponding to positions
25824 10 27178 in SEQ ID NO: 266 encode a protein
having Acetyltransferase-2 activity;

IIT) a nucleotide sequence comprising positions 2911 to

27797 of the nucleotide sequence set forth in SEQ ID
NO: 266 having no more than 10 nucleotides deleted,
substituted, inserted, or added in each of the nucleotide
sequences corresponding to positions 3342 to 5158,
538210 12777, 13266 to 15144, 16220 to 18018, 18506
to 19296, 19779 to 21389, 21793 to 22877, 23205 to
24773, and 258124 to 27178 of the nucleotide sequence
set forth in SEQ ID NO: 266,
wherein positions of the nucleotide sequence having no
more than 10 nucleotides deleted, substituted,
inserted, or added and corresponding to positions
3342 to 5158 in SEQ ID NO: 266 encode a protein
having CoA ligase activity, positions of the nucleotide
sequence having no more than 10 nucleotides deleted,
substituted, inserted, or added and corresponding to
positions 5382 to 12777 in SEQ ID NO: 266 encode a
protein having LovB-like polyketide synthase activ-
ity, positions of the nucleotide sequence having no
more than 10 nucleotides deleted, substituted,
inserted, or added and corresponding to positions
13266 to 15144 in SEQ ID NO: 266 encode a protein
having Cytochrome P450 monooxygenase-1 activity,
positions of the nucleotide sequence having no more
than 10 nucleotides deleted, substituted, inserted, or
added and corresponding to positions 16220 to 18018
in SEQ ID NO: 266 encode a protein having Cyto-
chrome P450 monooxygenase-2 activity, positions of
the nucleotide sequence having no more than 10
nucleotides deleted, substituted, inserted, or added
and corresponding to positions 18506 to 19296 in
SEQ ID NO: 266 encode a protein having Cyclase
activity, positions of the nucleotide sequence having
no more than 10 nucleotides deleted, substituted,
inserted, or added and corresponding to positions
19779 t0 21389 in SEQ ID NO: 266 encode a protein
having FAD-dependent monooxygenase activity,
positions of the nucleotide sequence having no more
than 10 nucleotides deleted, substituted, inserted, or
added and corresponding to positions 21793 to 22877
in SEQ ID NO: 266 encode a protein having UbiA-
like prenyltransferase activity, positions of the nucle-
otide sequence having no more than 10 nucleotides
deleted, substituted, inserted, or added and corre-
sponding to positions 23205 to 24773 in SEQ ID NO:
266 encode a protein having Acetyltransferase activ-
ity, and positions of the nucleotide sequence having
no more than 10 nucleotides deleted, substituted,
inserted, or added and corresponding to positions
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25824 10 27178 in SEQ ID NO: 266 encode a protein
having Acetyltransferase-2 activity; and

1V) anucleotide sequence comprising at least 95% identity

to each of the nucleotide sequences corresponding to

positions 3342 to 5158, 5382 to 12777, 13266 to 15144,

1622010 18018, 18506 t0 19296, 19779 to 21389, 21793

to 22877, 23205 to 24773, and 258124 to 27178 of the

nucleotide sequence set forth in SEQ ID NO: 266

wherein positions of the nucleotide sequence corre-
sponding to positions 3342 to 5158 in SEQ ID NO:
266 encode a protein having CoA ligase activity, posi-
tions of the nucleotide sequence corresponding to
positions 5382 to 12777 in SEQ ID NO: 266 encode a
protein having LovB-like polyketide synthase activ-
ity, positions of the nucleotide sequence correspond-
ing to positions 13266 to 15144 in SEQ ID NO: 266
encode a protein having Cytochrome P450 monooxy-
genase-1 activity, positions of the nucleotide
sequence corresponding to positions 16220 to 18018
in SEQ ID NO: 266 encode a protein having Cyto-
chrome P450 monooxygenase-2 activity, positions of
the nucleotide sequence corresponding to positions
18506 to 19296 in SEQ ID NO: 266 encode a protein
having Cyclase activity, positions of the nucleotide
sequence corresponding to positions 19779 to 21389
in SEQ ID NO: 266 encode a protein having FAD-
dependent monooxygenase activity, positions of the
nucleotide sequence corresponding to positions
21793 t0 22877 in SEQ ID NO: 266 encode a protein
having UbiA-like prenyltransferase activity, positions
of'the nucleotide sequence corresponding to positions
23205 to 24773 in SEQ ID NO: 266 encode a protein
having Acetyltransferase activity, and positions of the
nucleotide sequence corresponding to positions
25824 10 27178 in SEQ ID NO: 266 encode a protein
having Acetyltransferase-2 activity.

2. The method of claim 1, comprising culturing a transfor-
mant, wherein said gene cluster and said marker gene are on
the same heterologous nucleic acid.

3. A method for producing pyripyropenes comprising cul-
turing a transformed host cell obtained by transforming a
heterologous host cell with a heterologous nucleic acid con-
struct and collecting pyripyropenes from the culture, wherein
said heterologous nucleic acid construct comprises a pyripy-
ropene biosynthetic gene cluster and a marker gene, and
wherein said pyripyropene biosynthetic gene cluster com-
prises the nucleotide sequence of positions 1 to 25000 of the
nucleotide sequence set forth in SEQ ID NO: 266.

4. The method of claim 1, wherein said pyripyropene bio-
synthetic gene cluster comprises the nucleotide sequence of
part (I).

5. The method of claim 1, wherein said pyripyropene bio-
synthetic gene cluster comprises the nucleotide sequence of
part (IIT).



